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A Seven-Day Journal 


The New Montrose Bridge. 


On Saturday last, January 3rd, the new bridge over 
the river Esk was formally declared open by Mr. 
Adamson, the Secretary for Scotland. In March, 
1926, the County Council of the County of Angus and 
the Royal Burgh of Montrose jointly decided that the 
old suspension bridge, which had stood for a hundred 
years, was inadequate for modern traffic conditions, 
and invited tenders for a new bridge; work on this 
structure was started in May, 1928. As the new bridge 
occupies the exact site of the old one, a temporary 
timber bridge had first to be built before the old 
bridge could be demolished. It was expected that the 
new bridge would be ready for traffic early in 1930, but 
owing to difficulties in finding a satisfactory founda- 
tion the work was delayed several months and has 
only recently been completed. Designed by Sir E. 
Owen Williams, the new cantilever bridge is of ferro- 
concrete construction; the main span is 216ft. in 
length and the shore spans 108ft. each. The steel 
work was supplied by Dorman, Long and Co., Ltd. 
It is believed that the cost will not exceed £90,000, 
of which 65 per cent. will be borne by the Ministry 
of Transport, whilst the County of Angus and the 
Burgh of Montrose will divide the rest equally between 
them. 


Humber Bridge. 


In a Journal note of September 26th last year we 
referred to the controversy which has been brought 
about by the proposal to build a bridge over the river 
Humber. It will be recalled that the supporters of 
the scheme claim that the bridge, by shortening the 
distance between Hull and London and connecting 
Lincolnshire direct to the port of Hull, will react 
favourably on the trade of the district. The esti- 
mated cost of the bridge is £1,750,000, of which the 
Government has agreed to provide 75 per cent.; the 
Corporation of Hull is to supply £200,000 and local 
Corporations and County Councils are offering further 
small amounts aggregating £40,000. On the other 
side it is claimed by a large body of opinion that the 
project is unsound economically ; it is pointed out that 
Lincolnshire, being mainly ari agricultural county, has 
sufficient outlet for its industrial products through 
Immingham on the Lincolnshire side of the estuary. 
For its part the Humber Conservancy Board con- 
demns the scheme on the ground that the construction 
of the bridge will lead to the silting up of the river and 
the western docks, and that it will be a potential 
danger to navigation ; whilst Mr. W. Minnitt Good, 
Chairman of the Shipping Committee of the Hull 
Chamber of Commerce and Shipping, declares that the 
local rates will be increased by 2d. in the pound with 
no equivalent advantages to the ratepayer. As a step 
towards settling one element of the dispute a ballot 
of the Hull ratepayers was held last Saturday, 
January 3rd, to decide for or against the scheme, with 
the result that it was approved by a majority of 4873. 


The New French Atlantic Liner. 


Ln a Journal note published in our issue of Decem- 
ber 19th last we gave some preliminary information 
with regard to the impending construction of a new 
large express Atlantic liner for the service of the 
Compagnie Générale Transatlantique. The new ship, 
which, it is understood, will have a length of over 
1000ft. and a displacement between 65,000 and 
75,000 tons, is to have a service speed of about 30 
knots. She will be built at the Penhoet Shipyard, St. 
Nazaire. Originally a four-shaft arrangement of 
turbines was proposed, with high-pressure water-tube 
boilers, but it is understood that turbo-electric pro- 
pulsion has now been definitely chosen. A total 
horse-power of between 150,000 and 200,000 is pro- 
bable, which will make the size of the installation 
comparable with that of the largest electrically 
propelled ship in service, namely the United States 
Navy aircraft carriers “‘ Lexington” and “Sara- 
toga.”” We are given to understand that the choice 
of propelling machinery has been dictated by a desire 
to obtain the maximum comfort for passengers, with 
freedom from vibration, which is a noteworthy charac- 
teristic of the P. and O. liner “ Viceroy of India,” 
and other large liners propelled electrically. 


Fatal Railway Accidents. 


On Saturday afternoon, January 3rd, as the London 
and North-Eastern train that left Edinburgh (Waver- 
ley) at twelve noon to join the twelve noon from 
Glasgow (St. Enoch’s), and to leave Carlisle at 2.42 
for St. Pancras, was passing over the severe reverse 
curve which makes a connection between the Waverley 
route and the former Caledonian—now London, 
Midland and Scottish—main line, it was derailed at 
@ point about 75 chains north of Carlisle Station. 
Three passengers were killed. The train was drawn 
by engine ‘“‘ Northumberland,” of the “4-40” 
type, and the ‘‘ County” class. It was derailed on 


its left side and fell on a bank made of ashes, into 
which it drove a trench of almost the same depth as 
its own width. The coroner’s inquest was opened on 


Monday, the 5th, and adjourned until February 17th. 


The Mi of rt inquiry will be conducted 
by Lieut.-Colonel Mount, who went specially to the 
scene of the accident, and made an informal inspection 
on Sunday. The inquiry will open on Tuesday next, 
January 13th. It should be noted that though the 
accident occurred to a London and North-Eastern 
train, drawn by one of that company’s engines, it 
happened on the London, Midland and Scottish 
line, and will be officially classed as an L.M.S. accident. 
A driver, fireman, and guard lost their lives in a 
train fire which took place on the L.N.E. Railway, 
near Tottenham, on January 7th. A goods train 
with two rear petrol tanks and the guard’s brake was 
in a siding awaiting signals, when a light tank engine 
backed on to the guard’s brake. A main line coal 
train crashed into the tank engine and crushed the 
brake and one of the petrol tanks, causing the fire 
which resulted in the death of the three men. 


Standard Articles in Contracts. 


THE Ministry of Health is asking for the co-opera- 
tion of local authorities in England and Wales with 
the. object of encouraging the standardisation of 
manufactured products. Government Departments 
are now to include in all specifications for building and 
other appropriate contracts the vlause: ‘“ All goods 
not otherwise specified to be in accordance with 
British standard specifications where such exist,” 
with the object of ensuring that B.E.S.A. specifications 
shall apply automatically when it is not considered 
necessary to supply any particular specification. 
The Ministry of Health desires the local authorities 
to insert the above clause in all contracts. It is 
pointed out, however, that the particular type 
required must be given where there is more than one 
class or type of specification included in the B.E.S.A. 
standards, and that the inclusion of the clause does 
not prevent the use of other specifications, if such 
are considered to be necessary. In addition, it is 
argued that the adoption of suitable standards 
benefits both users and producers, encouraging, as 
it does, large-scale manufacture, reducing costs, 
and facilitating delivery. It is hoped that the inclu- 
sion of the clause in all contracts will encourage 
manufacturers to get their products standardised by 
the Association and it is thought that local authorities 
may also wish to have standard specifications for 
particular products prepared. In this connection, 
it is to be noted that B.E.S.A. standards are not 
confined only to engineering industries, and that the 
Board of Trade is to compile an index to industrial 
specifications with the object of reducing the number 
of differing specifications and eliminating all that are 
considered unnecessary. 


The New Thornycroft Destroyers. 


In referring to the new naval contracts in our issue 
of December 19th, we stated that two of the new 
destroyers were to be built and engined by John I. 
Thornycroft and Co., Ltd., at Woolston, South- 
ampton. The names allotted to these two vessels 
are “‘Daring’’ and “ Decoy,” which have been 
in the Navy List for several years past. The first 
destroyers with these names were built by Thorny- 
crofts at Chiswick in 1892 to 1893, and were equipped 
with Thornycroft ‘‘V”’ type reciprocating engines 
and Thornycroft water-tube boilers. An interesting 
point arose during the trials of “‘ Daring.”” The earlier 
trials did not give the results expected, and the late 
Mr. 8. W. Barnaby found that the difficulty was 
caused by what he termed cavitation, which pheno- 
menon was for the first time observed in an acute 
form. The cavitation was got over by increasing the 
area of the propellers and reducing the thrust pres- 
sure, and later on some very beautiful experiments 
were made by Sir Charles Parsons on cavitation 
phenomena in general. During the trials of the same 
destroyer the propeller blades, which were secured by 
dovetails and keys, were thrown off, an occurrence 
which later led to the adoption of solid cast bronze 
propellers. Eventually a speed of 27-7 knots was 
obtained against the contract speed of 27 knots. 
In 1912 the Admiralty placed with Thornycrofts 
at Southampton a further order for two destroyers 
named “ Daring”’ and “ Dragon,”’ but these names 
were later changed to “Lance” and ‘“ Lookout.” 
The “‘ Lance ’’—ex “‘ Daring ’’—was the vessel which 
fought the first action in the war, sinking the German 
mine-layer “ Kénigen Luise,” at the mouth of the 
Thames. In the sister destroyer one of the first super- 
heaters used in a naval ship was fitted. The new 
destroyers, ‘‘ Daring ’”’ and ‘* Decoy,”’ which will, it is 
understood, be ordered at an early date, will be of 
standard Admiralty design. 


Wireless Stations for Arabia. 


Tue King of the Hedjaz and Nejd has signed a 
contract with the Marconi Company for the supply of 
fifteen wireless stations which will provide Arabia 
with a complete system of telegraphic communication, 
and within the next eighteen months every important 
centre in the joint kingdom will be linked up. In 
addition to the fixed wireless stations, which will be 
erected in the towns, four Marconi sets fitted in lorries 
are to be supplied as general mobile telegraph stations, 





to enable the King to keep in constant touch with his 





two capitals, Mecca and Riyadh, during his journeys 
into the desert. In Mecea a powerful telephone and 
telegraph transmitter with a modern receiver is to 
be installed within the sacred precincts, and as persons 
who are not of the Mahommedan faith are forbidden 
to enter the Holy City, the resources of the Marconi 
Company are being called upon to supply a Mahom- 
medan engineer to install the equipment in Mecca. 
Similar stations are to be erected at Riyadh, the 
capital of Nejd, about 400 miles from Mecca, so that 
King Ibn Saud, who has palaces in both towns, will 
be able to talk from one to the other by means of 
special microphones. A British engineer will supervise 
the installation of the Arabian stations outside Mecca, 
and to provide for the maintenance of the stations 
after they have been erected, the King has sent four 
of his subjects to England for a course of instruction 
in the Marconi school at Chelmsford. Arabia is one 
of the few remaining countries of the world which stili 
retains many of the manners and customs of Biblical 
times, and King Ibn Saud’s introduction of wireless 
as a means of internal communication involves many 
striking contrasts between ancient and modern 
methods. 


Italian Transatlantic Flight. 


TEN machines out of the squadron of twelve 
Italian flying boats under the command of General 
Balbo, crossed the Atlantic successfully from the coast 
of Africa to Brazil on January 6th. It will be remem- 
bered that this squadron, accompanied by two 
reserve machines, started out from Rome on December 
t7th last year with the object of flying to Rio de 
Janeiro and visiting various countries in South 
America. During the first day’s flight from Ortobello, 
near Rome, to Cartagena, in Spain, a violent storm 
arose in the Mediterranean and six out of the fourteen 
machines, one of which had General Balbo on board, 
were forced to anchor at Majorca. In spite of this 
inauspicious beginning all went well till Bolama was 
reached. The flying boats anchored successively 
at Kenitra, in Spanish Morocco, Rio de Oro, and 
Bolama, in Portuguese Guinea, the starting place 
for the Atlantic crossing. Here new propellers were 
fitted in readiness for the most difficult part 
of the cruise. The machines left Bolama at 2 
a.m. G.M.T. on January 6th. The squadron was 
divided into four flights of three machines each, 
and took off in formation. According to messages 
picked up by steamships one-fifth of the total distance 
had been covered by 5 a.m, Thus, the squadron 
must have been flying at approximately 125 miles 
an hour. All but two of the machines had arrived 
at Port Natal on the Brazilian coast by 8.30 p.m., 
having covered a total distance of 1860 miles in 184 
hours at an average speed of 100 miles an hour. 
Owing, apparently, to poor visibility, the formation 
was not retained during the whole crossing, since the 
machines arrived at Port Natal in two groups, the 
first of six and the second of four. The flying-boat 
in which General Balbo was travelling was one of 
those in the first group. The crews of the two machines 
which failed to arrive were at first reported to have 
been picked up. According to later news five men 
lost their lives in accidents which happened to two 
machines when taking off at Bolama. One machine 
was forced down into the water, and the other took 
fire. In the first case one man was drowned, and in 
the second four men were burned to death. 


Reservoirs (Safety Provisions) Act, 1930. 


REGULATIONS have now been made under the 
Reservoirs Act, which came into force on January Ist, 
prescribing the form of record which undertakers 
are required by the Act to keep in relation to all 
large reservoirs. The Act requires the employment 
of engineers whose names are on Panels set up under 
the Act for designing, supervising construction and 
alterations, and inspecting and reporting upon the 
safety of large reservoirs. The forms of certificates 
and reports are prescribed. The Act provides that 
the undertakers are to publish a notice of the fact 
when an engineer has been appointed to make a 
periodical inspection and also when a certificate 
or report has been received. Local Authorities and 
other parties interested in any area likely to be affected 
by an escape of water are entitled, under the Act, 
to inspect copies of reports and certificates. If it 
is alleged that the requirements of the Act have not 
been complied with, such authorities can bring the 
matter before Quarter Sessions, and the Court has 
power to impose a penalty of £500 on the undertakers. 
The fact that a reservoir has been constructed . 
according to the provisions of the Act does not 
exonerate the undertakers from any indictment 
or other proceeding to which they would otherwise 
be liable. Provision is made for the undertaker to 
appeal against recommendations in any report 
The Panels of Engineers mentioned above are to be set 
up by the Secretary of State, acting in conjunction 
with the Minister of Health and the Department for 
Health for Scotland, and after consultation with the 
President of the Institution of Civil Engineers. 
A first list of persons so far appointed is due to appear 
in the London and Edinburgh Gazettes of to-day’s 
date—January 9th. The regulations and rules may be 
ordered from the Stationery Office, which is also plac- 





ing on sale the prescribed Form,of Record. 
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Aeronautics in 1930. 
No. II. (Conclusion).* 
The British Aeronautical Industry. 


We continue below our account of the chief 
activities of some of the principal British aeronautical 
firms. 

Westland Aircraft Works.—The works at Yeovil 
continued to turn out Westland “ Wapiti ’’ machines 
for the Royal Air Force. Machines of this well-known 
type were extensively employed under active service 
conditions on the North-West Frontier of India 
for patrol work, bombing and other operations 
against the Afridi tribes. The Australian Air Force 
was re-equipped with “ Wapiti ’’ machines, some of 
wooden and some of all-metal construction. Several 
‘“‘ Wapitis”’ in addition were supplied through the 
Air Ministry to the King of the Hedjaz. A new type 
of ‘‘ Wapiti,’ designed to include Army co-operation 
duties within its sphere of utility, was produced 
during the year. In this machine the fuselage has 


been lengthened by 2ft. with the object of increasing | 


| undesirable aerodynamic characteristics, and, 


in 
particular, that it resulted in the very easy develop- 
ment of a spin when the stalling angle was reached. 


|The Spartan company recognised that adherence 


to the symmetrical wing section would be an obstacle 
to complete success. It therefore produced during 
the year the Spartan “ Arrow,” a two-seater light 
aeroplane, characterised by almost as complete a 
degree of interchangeability as that realised in the 
earlier machine, but making use of wings of non- 
symmetrical section. Each of the four wings now con- 
sists of three main portions, any one of which is 
interchangeable with the corresponding portion of 
any of the other wings. From the leading edge to 
the rear spar the wing is a square-ended rectangle 
in plan and of ordinary aerofoil section. Behind 
the rear spar the trailing edge is composed of the 
aileron, and a fixed portion attached to the rear spar. 
These two trailing edge parts are of symmetrical 
section, and can, therefore, be interchanged from 
wing to wing. The tail organs are interchangeable 
on the same plan as formerly. 

Boulton and Paul, Lid.—At the Norwich works 





of Boulton and Paul, Ltd., continued attention 


the range of the centre of gravity to suit the increased | 


variation of load with which a machine of this class | 
the chassis has been | 


has to deal. In addition, 
re-designed and wheel brakes have been fitted. 
Instead of a tail skid, a tail wheel is used which is 
so designed that the machine can be manceuvred 
on the ground by the pilot and as readily turned 
as @ motor car without assistance from outside. 
The Westland ‘‘ Wessex” is a six-seater, three- 
engined commercial monoplane. It is the production 
form of the limousine machine shown at Olympia 
in 1929. As compared with the prototype, the 
** Wessex ’’ provides increased cabin accommodation 


and is driven by three Genet engines, instead of by | 


three Cirrus-Hermes engines. The Westland inter- 
ceptor fighter, illustrated in our review of aeronautics 
in 1929, was slightly modified to improve its aerobatic 
handling. Following the construction of a two-seater 
example of the Hill ‘‘ Pterodactyl ” tailless aeroplane, 
work was begun on a three-seater cabin machine of 
the same general type in which new features, designed 
still further to improve the flying qualities of the 
machine, will be incorporated. 

Spartan Aircraft, Ltd.—-At the beginning of May, 
Spartan Aircraft, Ltd., took over Simmonds Aircraft, 
Ltd., of Weston, Southampton, as a going concern. 
Mr. O. E. Simmonds is a director of the new com- 
pany. It may be recalled that a few years ago Mr. 
Simmonds took up the manufacture of light aero- 
planes, the distinguishing feature of which was the 
high degree of interchangeability provided in the 
flying organs. We dealt with this machine in our issue 
of January llth, 1929. It was of the biplane type. 
In section its wings departed from the usual aerofoil 
shape, namely, speaking roughly, concave below and 
convex above. They were convex to the same curva- 
ture above and below. One spare wing was, there- 
fore, sufficient to replace any one of the four wings, 








TOWNEND RING ON “JUPITER'' ENGINE—B. AND P. 


turbulence ring to engines of various types. That 
ring, for which the firm is the sole world licensee, 
is now being produced in a form which is designed 
to serve the additional purpose of an exhaust collector 
and silencer. The ring is applicable to any form 
of radial engine, although each type of engine requires 
its own particular design of ring. In addition, the 
shape of the adjacent portions of the aeroplane 


| equipment of the R.A.F. squadrons. 


booms drawn from steel strip to the “eye” section 
shown in the engraving and bracing posts in the form 
of small diameter tubes also drawn from steel strip. 
The posts are electrically spot welded into the booms. 
At the leading edge a steel notched diaphragm is 
electrically welded into the booms. The leading edge 
itself consists of a steel beaded section which is drawn 
to a free shape of a somewhat sharper radius than the 
nose contour of the rib. This section is sprung over 
the diaphragms in which notches are provided to 
receive the beaded edges. The spring in the leading 
edge then retains it securely in position without 
additional means of attachment. The ribs are 
attached to the spars by means of posts, each of which 
consists of two channels spot welded back to back 
and shaped at one edge to fit round the lobes of the 
spar. One such post is spot welded to the rib boom. 
The other post after the rib has been assembled on 
the spar is drawn up against the spar by means of a 
| portion of bicycle spoke passing through the two 
| posts and the spar, and fastened with a screwed 

nipple. In the same engraving we illustrate one 
| method of providing the end fitting on the spar. 
| It will be gathered that the lobes of the spar are made 
| solid by means of the insertion of an internal block, 
| and that the end so formed is slotted to receive the 
| fitting for the hinge pin, the lift wire, and the inter- 
plane strut. 





| The Bristol Aeroplane Company, Lid.—Little can 
| be said concerning the considerable amount of activity 


which prevailed throughout the year in the aircraft 
department of the Bristol Aeroplane Company, Ltd. 
It is, however, permissible to state that many minor 
modifications were made in the design of the Bristol 
‘** Bulldog” all-steel single-seater fighter, and that 
that type of machine was in steady production for the 
It was also 
supplied to nine other countries, including Australia, 
Latvia, Esthonia, Sweden, Denmark, and Siam. 
|The Bristol Company has for some considerable 
number of years held a prominent place in the develop- 
ment of mnethods leading to the employment of high- 
tensile steel strip in aircraft construction. Experi- 
mental work in that direction was continued through- 
out the year, and it is understood that, following 
results recently achieved, some interesting develop- 

ments will be presented in the near future. 
In the engine department the company’s resources 


| were extended to their limit in the execution of 
| orders for Bristol “‘ Jupiter” F type engines. Never- 
| theless, the company decided to introduce a new type 


of radial air-cooled engine. The new engine is in 


| many respects closely similar to the “‘ Jupiter,” but 
was paid to the application of the Townend anti- | 


in others it is sufficiently different to justify its being 
| regarded asa distinct design and not merely as a con- 
| tinuation of the development of the “ Jupiter.” 
| Engines of the new design will therefore be called 
**Mercury”’ engines. The production of the 
** Jupiter’ F engines will be continued to meet the 
needs of existing aircraft. Changes made in the rear 
cover and method of mounting prevent the ‘“ Mer- 
cury "’ engines from being substituted in an existing 
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METAL 


for it could be fixed in position indifferently as to 
which side was uppermost. Similarly, the four 
ailerons were identical. The two elevators were 
interchangeable with each other and with the rudder. 
The tail plane consisted of a short central section 
and two interchangeable fins. All the flying wires 
were also interchangeable and, finally, the left-hand 
portion of the chassis was interchangeable with the 
right. By this arrangement the number of spare 
parts to be carried to replace damaged members 
was reduced to a third or a quarter of the usual 
number. The system proved attractive, but the fact 
that it involved the use of aerofoil sections of sym- 
metrical curvature above and below evoked criticism. 
It was argued by some that the wing section adopted 
to secure interchangeability gave the machine 





* No. I. appeared January 2nd. 


CONSTRUCTION 


body has to be taken into consideration in order 
| to obtain the best results. The Townend ring, as 
fitted to a ‘“‘ Jupiter ’’ engine, is illustrated herewith. 
Cowling panels, which can quickly be detached, 
extend rearwards from the ring and cover the cylinder 
heads. 
dispensed with and the gases are collected within 
the ring itself. 

The development of an entirely new type of steel 
construction suitable for light aircraft forms another 
| item in the firm’s activities during the year. An 
example of the system as applied to the construction 
of wing framework is illustrated herewith. All the 


| members are rolled or drawn from steel strip and | 
| electrical spot welding is largely relied upon to unite | 


| them together. The spar is drawn in two parts, 
| which are locked together by internal beads along 
the top and the bottom. The ribs are composed of 


In this example, the exhaust manifold is | 


FOR LIGHT AIRCRAFT—BOULTON AND PAUL 


machine for “‘ Jupiter ’’ engines. ‘‘ Mercury ” engines 
will, therefore, be fitted only to new types of machine 
intended from the first to receive them. The new 
engines are being presented in a range covering nine 
different types, three of which are intended for high 
altitude service machines and six for general purpose 
| and commercial machines. The power of the members 
of the new series ranges from 535 to 560 B.H.P. at 
normal speed at sea level. The compression ratio 
throughout is 5-3 to 1. In some cases the reduction 
gear ratio is 0-5 to 1, and in others 0-656 to 1. The 
three service types and two of the commercial types 
are fitted with superchargers. Among the improve- 
ments introduced are the provision of a gas starter 
or an inertia starter, an engine-driven petrol pump, 
a twin-unit gun interrupter gear in the case of the 
| service types, automatic ignition control to the 
magnetos, and automatic supercharging control. In 
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addition, subsidiary drives are provided for an oil | formance of large size float seaplanes with that of Behind the cabin is a lavatory and a second luggage 


centrifuge, an electrical generator unit, a telemeter | flying boats, has now been completed. It is known as | compartment. 
It was found impossible to 
accommodate all these fittings and drives on a back 


and other equipment. 


the “‘ Valetta,” and is illustrated herewith. 


' constructed entirely of metal, and is therefore par- 

















BRISTOL 


cover identical with that of the ‘* Jupiter ”’ 


“ MERCURY "' 





The rs reach their quarters 


It is | through a large door in the side of the fuselage. From 





DISEMBARKING FROM THE “VALETTA’’ 


engine. ; ticularly suitable for employment in tropical climates. | this door a strut runs to the port float. This strut, 


Che *‘ Mercury ” engine is therefore provided with a| It is designed to carry a crew of three and sixteen | as shown herewith, can be opened to disclose steps 


cover of a different form, involving the use of a conical 
mounting, which is secured to the aircraft by eighteen 
bolts, incorporating rubber buffer shock absorbers. 
Other improvements that have been effected consist 
of the adoption of a unit system of construction which 
secures the interchangeability of the main com- 
ponents of the different types of “‘ Mercury ”’ engine, 
and the employment of a forged reduction gear casing 
and much lighter reduction gearing, which, together, 
represent a saving of about 40 lb. in the weight of the 
engine. It is of particular interest to note that two 
of the commercial types are designed to operate 
‘“‘pusher”’ screws. The new engine, of which we 
reproduce photographs herewith, has successfully 
passed the Air Ministry’s 100 hours type test, and has 
been extensively tried in flight on machines of various 
design. 

Short Brothers, Lid.—At the Rochester Seaplane 
Works the activities of the past year were chiefly 
concerned with the production of large-size flying 
boats. Five of the Calcutta type were built for 
Imperial Airways, and one for the French Govern- 
ment. In addition, three machines of the same type, 
but modified for Service use, were built for the Air 
Ministry. Another development of a previous type 
was the “ Singapore” Mark II. flying boat. The 
principal modification consists of the employment of 
four Rolls-Royce engines arranged in tandem pairs 
instead of two engines as in the Mark I. design. An 
interesting structural development is the use of stain- 
less steel for the bottom of the hull, the upper portion 
being, as was the whole hull in the earlier design, 
carried out in duralumin. In our issue of January 
llth, 1929, we referred to the fact that Messrs. Short 
had begun work on a three-engined enclosed cabin 
monoplane seaplane fitted with the same engines 


passengers. 


The fuselage is of monocoque form, | leading from the float to the cabin. 


A corresponding 








GLOSTER SINGLE -SEATER 


without internal bracings. A 








INTERCEPTOR FIGHTER 


covered cockpit for ; door is provided on the starboard side, but further 


two pilots is provided at the nose end, behind one of | aft, through which luggage is hoisted on board. 


the three “ Jupiter ” 490 H.P. engines. 











SHORT 


BROS. THREE - ENGINED 





“ VALETTA"' 





MONOPLANE SEAPLANE 


and approximately of the same weight as the Calcutta | cockpit there are a luggage compartment and a wire- 


flying boat. 


This machine, built to the order of the | less room. 


Then comes the passengers’ cabin, the 


Air Ministry for the purpose of comparing the per- | walls of which are lagged with soundproof material. 


| machines is expected to fly this month. 


Behind this | The normal petrol supply is carried in two tanks 


built into the wings in.such a way that any petrol 
which may escape is blown clear of the machine. 
The floats are constructed of duralumin. Arrange- 
ments have been made whereby the floats may be 
replaced by a land undercarriage without structural 
alterations. The machine as a seaplane has a fully 
|laden weight of 22,4001b., of which 7865 1b. is 
| accounted for by the crew, passengers, fuel, oil, 
| luggage, wireless telegraphy gear, instruments, and 
other equipment. 

At the present moment the firm has in hand the 
construction of three four-engined biplane flying 
boats for Imperial Airways. The first of these 

The general 
design is similar to that of the “Calcutta.” They 
will each be capable of carrying sixteen passengers, a 
crew of three, 3550 lb of mails together with baggage 
and miscellaneous gear and equipment, representing 
a total available load of 8550 lb. The petrol and oil 
will add 12,410 lb. to that figure, and the total fully 
laden weight of the machine will be 30,310 lb. The 
engines are four ‘‘ Jupiters,” of 555 H.P. each and 
the estimated maximum flying speed will be 132 
m.p.h. As in the improved “ Singapore’ machine, 
the underwater surface of the hull is of stainless 
steel, which is continued up above the water line. The 
engines are mounted in monocoque nacelles, built 
into the interplane struts. In one of. the nacelles 
there is a gas starter, which is coupled up to all four 
engines. Tanks with a petrol capacity sufficient for 
eight hours’ flight at cruising speed, are situated in 
the upper plane. The passengers’ compartment is 
of considerable dimensions. It measures I4ft. in 
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length by 8ft. 9in. in width and 6ft. 6in. in height. 
The seats are arranged in four rows of four abreast, 
and in front of each is a large folding table. Aft of 
the main cabin lavatory accommodation and a 
steward’s compartment, with a cooking stove, food 
cupboards, &c., are provided. 

The Gloster Aircraft Company, Ltd.—During the 
year the Gloster Company completed the removal of 
the whole of its activities from the Sunningend Works, 
Cheltenham, to Brockworth Aerodrome, Hucclecote, 
just outside Gloucester. The new works consist of 
manufacturing and experimental shops, drawing- 
office, wind tunnel and research departments and 
main offices. The buildings have a floor space of over 
6 acres, and adjoin an aerodrome exceeding 160 acres 
in extent. The company continued its research and 
development work on the all-metal construction of 
aircraft of all sizes, ranging from single-seater fighters, 
weighing 3500 lb. to troop carriers weighing 30,000 Ib. 
The development of the Gloster-Hele-Shaw-Beacham 
variable pitch airscrew was continued, and a number 
of such screws were fully and successfully tested on 
the bench and in actual flight. The construction of 
all-metal wings on a large scale for a general-purpose 
machine for the Air Ministry was undertaken. 
Through its subsidiary, the Steel Wing Company, 
Ltd., the firm claims to be the largest producer of 
wings in this country. The two outstanding machines 
produced at the works were a deck-landing aero- 
plane for operation on and off aircraft carriers and 
battleships, and a high-speed single-seater inter- 
ceptor fighter, with a Bristol Jupiter VII. engine. 
The second-named machine, illustrated herewith, 
is stated to have reached and exceeded a speed of 
200 m.p.h. at an altitude of 12,000ft. 

The Fairey Aviation Company, Ltd.—The well- 
known IIT. F machine in one or other of its several 


| Even in that position he may at times be tem- 
porarily blinded by the centre section. He is, how- 
| ever, provided with a balanced, adjustable seat, by 
means of which he can instantly clear his line of vision 
of the obstruction. The seat and the pilot are spring- 
| balanced and the height can be varied by light pres- 
| sure on a lever over a range of 4in. At high altitudes 
it is necessary to protect the pilot against the effects 
| of the low temperature. The cockpit of the “ Fire- 
| fly’ is warmed by air deflected from the engine. 
|The control is exercised through a pull-and-push 
knob which can be locked in several positions. It 
|is stated that with this system of heating, which 
completely dispenses with the weight and complica- 
tions involved in an electrical heating arrangement, 
it is possible to write with the bare hands when the 
| machine is at 21,000ft., and the atmospheric tem- 
| perature is down to minus 34 deg. Cent. ‘ 
| All the main structural parts of the machine are 
of steel and the secondary parts generally of duralu- 
|min. As protection against corrosion, all the steel 
parts, except the thinnest strip members, are cadmium 
plated, and all the parts in light alloy are treated by 
| the anodic process. Structurally, the central portion 
of the fuselage forms the basis of the whole machine. 
To it, at the front, is bolted the engine mounting, 
and at the back the rear portion of the fuselage. The 
main planes and the rear members of the under- 
carriage are also supported from the central portion 
of the fuselage. The rear portion of the fuselage is 
further subdivided in such a way that, in the event of 
damage, the end panel carrying the tail organs can be 
unbolted and replaced. From the nose to a plane in 
rear of the cockpit, the fuselage is covered with 
aluminium panels attached by buttons and readily 
removable for inspection purposes. Rearwards, the 
fuselage is covered with fabric, laced over closely 














FAIREY “ FIREFLY" 


forms continued largely to occupy the production 
activities of the Fairey Company. Several hundred 
of this type of machine are now in use by the Royal 
\ir Force. 


the machine was built round a water-cooled engine, 
the precise type of which was open to considerable 
choice. In one of its latest forms, the machine is 
equipped with a ‘“ Jaguar’’ Major air-cooled radial 
engine. Combined with the wide range of power plant, 
the machine itself has been constructed in many 
forms. It may be built as a two-seater or a three- 
seater, as a land-plane or as a seaplane and as a 


or long-range machine. During the year the company 
was particularly successful in obtaining orders for 
III. F and other Service aircraft from foreign Govern- 
ments. 
for the Belgian, Greek, and Chilean air forces. 

A machine of especial interest produced by the 
company during the year was the “ Firefly *’ IT. M 
single-seater interceptor fighter. The original Fairey 
* Firefly ’ single-seater fighter was built in 1926. 


Pressure of other work, however, made it impossible | 
to include the machine in the company’s production | , 

~ pany 's |} | Introduction. 
programme, but its development was undertaken, | 


with the result that the machine has now reached | 


the interceptor category, in which class it occupies 
one of the foremost positions. We illustrate it here- 
with. In an interceptor fighter a particularly high 
rate of climb has to be combined with a great speed 
at considerable altitude. 


machine designed to engage an enemy flying at a 
great height and first seen when directly over the point 
of taking off. Another essential is a particularly good 
outlook for the pilot, especially in the upward direc- 
tion. In the “ Firefly’ the pilot’s eyes are level 


with the rear edge of the upper plane centre section. | 


In its original form, as described in our | 
issues of January 6th, 1928, and January 11th, 1929, | 
| larger lower portion for pump feed. 


At the present moment it has work in hand | 


INTERCEPTOR FIGHTER 


spaced metal stringers. The machine is driven by a 
Rolls-Royce F XI.S supercharged engine. The 
fuel, about 48 gallons, is carried in a tank in the 
central section of the fuselage, this tank being divided 
into a smaller upper portion for gravity feed and a 
A tube block 
radiator controlled by shutters is slung beneath the 
tank and projects externally below the fuselage. 


| A two-gallon tank for reserve water is situated in the 
| leading edge of the central section of the upper wings, 


and can be connected to the circulating pump suction. 


| The machine is equipped with two Vickers 0-303in. 
| synchronised guns, placed one on each side of the 
bomber, fighter, reconnaissance, ambulance, passenger | 


cockpit and firing along blast channels formed in the 
engine and tank bay cowling. The guns are fired 
from a control in the hand grip on the column or 
“joy stick.” Other military equipment includes a 
750-litre oxygen cylinder, a fire extinguisher and a 
signal pistol. 








Water Supply in 1930. 


THE year 1930 was not marked by such a series of 
untoward happenings as was 1929. There were no 
severe frosts in the early months, nor the, in places, an 
almost continuous and prolonged drought from early 


| spring till the autumn, nor the torrential rains and 
These factors are not, how- | 
ever, all the requirements that have to be met in a | 


floods of the autumn and early winter, though there 
were floods in various places at different times. The 
water supply engineer had not, therefore, so much to 
trouble him as he had had the year before. Construc- 
tional operations were, however, hampered at times 
by unseasonable weather ; but, in spite of that, a 
considerable amount of work was carried out. One 
of the leading undertakings to be brought nearly to 





completion was the Scar House Dam of the Bradford 
Corporation, of which separate mention is made in 
another paragraph. Perth completed and put into 
service its new water supply undertaking. It also is 
referred to in a later paragraph. Manchester's 
Haweswater scheme, which is also separately referred 
to, made good progress and is now well under weigh. 
The progress which was effected at a number of 
places is set out in the separate paragraphs which 
follow. They do not, however, by any means repre- 
sent all that went on. To tell that would require more 
space than we can afford to give. As an indication of 
how widespread were the activities in waterworks a 
few instances may be quoted. The Ministry of 
Health approved a scheme put forward by Axbridge, 
the estimated cost being £53,600. Ayr received per- 
mission to carry out works involving an estimated 
expenditure of £162,000, a condition of a grant of 
75 per cent. being that active operations should be 
begun within a few weeks and that the whole under- 
taking should be completed in two years. Bath con- 
sidered several schemes and proposals for increasing 
its supply of water, but no definite choice was arrived 
at before the end of the year. Boston (Lines.) decided 
to purchase the undertaking of the local water. com- 
pany. For the Wells Corporation a 12in. borehole 
was sunk, new pumping plant installed, and a 
rising main to improve the existing supply was 
laid. The Camps waterworks of the Middle Ward 
District Committee of Lanarkshire, which had been 
in progress on and off for some fifteen years, were 
formally opened. The works, which are referred to 
more particularly in a later paragraph, included the 
construction of a reservoir to contain 2100 million 
gallons—which capacity can be considerably increased 
when it becomes necessary to do so—and cost over 
£400,000. Dewsbury discussed the construction of 
a new reservoir at a cost of £275,000. The Hartle- 
pool Gas and Water Company obtained parlia- 
mentary sanction for the construction of a stor- 
age reservoir, of about 80,000,000 gallons capacity, 
at Dalton Piercy, for the purpose of supplement- 
ing its trade supply, the estimated cost being 
about £60,000. Horsham applied for sanction 
to borrow £60,791 for waterworks purposes. Hull 
decided to carry out a new water scheme, to cost some 
£750,000. For the Talybont water scheme of the 
borough of Newport, Mon., a thorough investigation 
of the geological strata in the Caerfanell Valley, in 
which it is proposed to construct a reservoir, was in 
progress, and the results latterly obtained were such 
as to warrant a hope that the design of the dam might 
be completed and the work put in hand within the 
next few months. Porthcawl had under consideration 
schemes for water supply, sewage disposal, &c., at a 
combined cost of £130,000. Rochdale decided to 
construct a new reservoir to contain 700,000,000 
gallons at a cost of some £600,000. Sheffield pro- 
moted a Bill in Parliament seeking powers to construct 
extensive new waterworks. Southport resolved to 
expend a quarter of a million of money on a new pump- 
ing station, and on relaying old and laying new mains. 
For the West Dean and Coleford joint water supply 
work proceeded on the sinking of a bore-hole, the 
building of a pumping station, and the construction 
of two reservoirs and a water tower, as well as the 
laying of 38 miles of mains, the cost being about 
£50,000. 

A large amount of irrigation work was in progress 
throughout the world. Among the most interesting 
events was the completion of the Nag Hammadi Dam 
on the Nile. The work of raising the Assouan pro- 
ceeded until the autumn, when operations were 
stopped by the withdrawal of the original contractors. 
Towards the end of the year, however, the announce- 
ment was made that another firm of contractors had 
undertaken to complete the work. 


The Metropolitan Water Board. 

A summary of the work carried out by the 
Engineer’s Department of the Metropolitan Water 
Board, which has kindly been supplied to us by 
Mr. Henry E. Stilgoe, M. Inst. C.E., appears elsewhere 
in this issue. 


Reservoirs (Safety Provisions) Act, 1930. 


An event of the year was the passing of the 
Reservoirs (Safety Provisions) Act, which came into 
force on the first day of this year. By this Act it 
is provided, amongst other things, that a large reser- 
voir shall not be constructed unless a “ qualified 
civil engineer” is employed to design and supervise 
its construction. A “large reservoir”’ is described 
as being a reservoir designed to hold, or capable of 
holding, more than five millions of water above the 
natural level of any part of the land adjoining the 
reservoir. A “‘ qualified civil engineer ’’ is described 
as meaning a civil engineer who “ is a member of the 
panel of civil engineers constituted for the purposes 
of this Act, or, if different panels are constituted 
for different purposes of this Act, or for different 
classes of reservoirs, a member of the appropriate 
panel.” As regards these supervising engineers, 
the Act provides that they are to be appointed by the 
Secretary of State, in conjunction with the Ministry 
of Health and the Department of Health for Scotland. 


Bedford. 


Additions to the Bedford Corporation waterworks 
were completed and formally opened during the past 
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year. The works comprise open storage reservoirs 
having a capacity of a little over 6 million gallons 
and two slow sand filters. These works were autho- 
rised by Parliament in 1927, and their total cost was 
approximately £22,500. 


Belfast. 


The trench for the cut-off wall of the Silent Valley 
Reservoir below ground level was completed early in 
the year. This trench has a maximum depth of 212ft., 
and presented great difficulties owing to the nature of 
the material in the valley bottom, which necessitated 
the sinking of fourteen shafts under compressed air 
and the use of cast iron to support the sides of the 
trench for a length of about 450ft. in the neighbour- 
hood of the bed of the pre-glacial river. The concrete 
filling was begun on December llth, 1929, and was 
practically completed by the end of August, 1930, 
when the bank was started. Good progress was made 
with the latter work, which is now about one-third 
completed. A bell-mouthed shaft discharging into a 
tunnel passing through the solid rock, was designed 
to deal with the flood discharge when the reservoir is 
full, and good progress was made with that work also, 
the excavation having been completed and more than 
one-half of the tunnel lined. The contract was 
originally let to S. Pearson and Sons, Ltd., which 
firm ceased to exist in July, 1930, when the contract 
was let to Sir Ernest William Moir and Co., Ltd. The 
work is being carried out under the direction of a 
Board of Engineers, consisting of Mr. W. J. E. Binnie, 
Mr. H. P. Hill, and Mr. E. Sandeman. 


Birmingham. 


Bartley Reservoir.—The embankment was com- 
pleted to top bank level, but the roadway and screen 
wall have not yet been commenced. The opening 
ceremony was performed by the Lord Mayor in the 
company of a large party of guests in July last, and 
since that time the reservoir has been quietly filling 
for testing purposes. At the end of the year the water 
was within 8ft. of top water level. 

Elan Aqueduct, Third Main.—The work on the 
extension of the Elan Aqueduct was continued 
steadily throughout the year and three administra- 
tion gangs were engaged. It is anticipated that in 
the present month a total length of 174 miles of the 
third line will have been completed and brought into 
commission. The Water Committee has sanctioned a 
further extension of nearly 5 miles of third main to be 
carried out during the next two years. The order for 
the necessary 60in. steel pipes was recently given to 
Clayton, Sons and Co., Ltd., of Leeds. 

Area of Supply.—Within the distribution area of 
supply a considerable extension of trunk main was 
in progress. The new 30in. steel main for the supply 
of the newly developing Perry Barr district was well 
advanced and should be completed during 1931. 

New Central Depét, &c.—A contract was entered 
into with George Webb and Son, Ltd., for the erection 
of a new testing station, central stores depét, and 
workshops at Edgbaston Pumping Station, and the 
work was begun. 


Bradford. 


The Scar House Dam of the Bradford Corporation 
Waterworks was completed to top water level, 
154ft. 6in. above the bed of the river Nidd. The con- 
struction of a granite spillway 300ft. in width was the 
most important part of the season’s operations. The 
spillway is situated midway across the dam, the crest 
being of fine axed granite. From thence the down- 
stream face of the dam has been suitably designed to 
act as a run-off to the-existing river bed. Masonry 
superstructure to carry a roadway across the dam, 
including ten arches of 30ft. span across the spillway, 
still remains to be done. A 12ft. diameter valve 
chamber with hydraulic cylinders and sluice valves, 
supplied by Glenfield and Kennedy, Ltd., was com- 
pleted during the year. Water was impounded in the 
reservoir during the late summer to a depth of about 
70ft. The tunnel for the purpose of conveying the 
waters of the Howstean catchment area into the reser- 
voir has been driven and lined for a distance of 1300 
yards, or about three-quarters of the total length. 
The works are being carried out by direct labour. 


Coventry. 


The construction of the Meriden covered service 
reservoir for the Coventry waterworks extension, 
which is circular in plan and is to hold 10 million 
gallons of water, proceeded and is likely to be com- 
pleted in the present year. The laying of the connect- 
ing pipe line from the Meriden to the Corley Reser- 
voirs, which consists of 27in. down to 18in. diameter 
steel socket and spigot pipes, made by the British 
Mannesmann Tube Company, Ltd., was completed. 
The new and altered Corley service reservoirs, the 
former of which has been constructed in reinforeed 
concrete, were completed, and the new electrically- 
driven bore-hole pumps at Spon End, which were 
supplied by the Harland Engineering Company, Ltd., 
were put into successful operation during the year. A 
reinforced concrete water tower, which is being 
erected near Arnold Farm and which is to hold 300,000 
gallons of water at an elevation of 70ft. above ground, 
was taken up to about 30ft. above ground level, and a 
start. was made on the additional Coundon Reservoir, 





which is a rectangular covered service reservoir to 
contain 9 million gallons. These works, which are 
estimated to cost some £300,000, are being carried out 
by contract under Sir Alex. Binnie, Son and Deacon 
as engineers, the resident engineer at Coventry being 
Mr. J. S. Jackson. 

Dumfries. 

Dumfries adopted a scheme for obtaining additional 
supplies of water from the Old Water of Cluden. 
A confract for the construction of the storage reser- 
voir, outlet culvert, valve tower, a road diversion 
and a line of pipes from the reservoir to the existing 
filters at Lochfoot was entered into with Mr. John 
Summerville, of Dunfermline, towards the close of 
the year, the contract sum being £82,118. An order 
for the supply of 12in. bitumen-lined steel pipes 
was placed with Stewarts and Lloyds, Ltd., of 
Glasgow. Work on the road diversion was begun 
before the end of the year. 


Lanarkshire Water Supply Area. 


In 1913 an Act of Parliament was obtained sanc- 
tioning the taking of water from Camps Valley, near 
Crawford. The new reservoir, which was completed 
during the year, is formed by an earthen embank- 
ment with a puddle clay core, or wall, carried down 
into water-tight rock across the valley. The embank- 
ment is about 90ft. high from the bed of the Camps 
Water, about 300 yards long across the valley, and 
about 170 yards in thickness at the bottom. The 
reservoir is one of the largest of its kind in Scotland. 
It has a top water level of about 1070 above Ordnance 
Datum, and a storage capacity of about 2100 million 
gallons, which is only a very little short of the total 
storage of all the reservoirs of the different water 
authorities in Lanarkshire. The reservoir and gather- 
ing ground is capable of affording a daily supply 
of water to the consumers of about 8 million gallons 
and about 4 million gallons per day as compensation 
water to the stream. The supply of water is taken 
through a 30-mile conduit, embracing a tunnel over 
a mile in length through the hills between the Camps 
Water and Abington, a concrete aqueduct at the 
summit of Douglas Moor, and about 28} miles of 
30in. and 27in. cast iron pipes. The trunk main 
from Camps discharges into a service reservoir with 
a capacity of over 30 million gallons and a top water 
level of 850 Ordnance Datum, which was constructed 
at Boghead, near Blackwood. The whole works in 
connection with the scheme were designed by the 
County Water Engineer, Mr. James McMillan, 
and carried out by direct labour under his super- 
vision. The estimated cost of the reservoir is about 
£410,000, and of the whole scheme about £900,000. 


Liverpool. 

The Aber T'unnel.—The Aber tunnel of the Vyrnwy 
supply of the Liverpool Corporation was pierced on 
November 6th, 1930, when the heading being driven 
from the outlet met the length already completed 
from the inlet end at a point 6281‘t. from the inlet. 
This tunnel, which is intended to form part of an 
alternative draw-off from Lake Vyrnwy, is 9926ft. in 
length and is of circular section, 7ft. diameter, with a 
gradient of 1 in 2400. It emerges in the Hirnant Valley 
close to the outlet of the existing Hirnant Tunnel, by 
means of which water from the lake is now conveyed 
to the pipe lines. Work on the Aber Tunnel was 
begun in January, 1922, and until 1928 operations were 
confined to the inlet heading. Rock was reached at a 
distance of 143ft. from the entrance, from which point 
driving continued in solid rock. In February, 1928, 
work was started at the outlet heading, where solid 
rock was reached 455ft. from the entrance. In 
February, 1930, work in the inlet heading was stopped 
owing partly to the difficulty of dealing with water 
which, by reason of the falling gradient, became more 
pronounced as the heading advanced, and also to the 
more rapid and economical working of the new plant 
in the outlet heading. The two headings met with a 
very satisfactory degree of accuracy, the centre lines 
being within jin. 

The brick lining of those portions of the tunnel 
where the rock is weak is now in hand, and when that 
has been dealt with the lengths of the tunnel at the 
entrance and exit which are to be similarly formed in 
brickwork will be taken in hand. 

Vyrnwy Aqueduct.—The development of the 
Vyrnwy Aqueduct progressed steadily during the 
year. A length of 5} miles of the third pipe line on the 
Cotebrook-Norton section of the aqueduct, which had 
been begun in September, 1929, was completed and 
brought into commission in October last. The lengths 
of the third main previously completed on two other 
sections of the aqueduct were carried out with 
bitumen-lined steel pipes, and the same method of 
construction was adhered to in the present case. The 
longest pipes used on the two previous contracts had 
been 25ft., but, as the pipe manufacturers were in a 
position to offer 30ft. pipes and the ground to be 
traversed was favourable, it was decided to order the 
majority of the ordinary straight pipes in 30ft. 
lengths. The pipes are 42in. internal diameter, yin. 
thick, protected internally by a lining of bitumen #in. 
thick, applied centrifugally, the exterior being covered 
by a double spiral wrapping of hessian cloth 
thoroughly impregnated with hot bitumen. A special 
feature of the work on this section was the crossing of 








the Cheshire Lines Railway at Delamere, which was 
effected by an overhead steel tube 65ft. 4in. in length 
with a clear space between abutments of 53ft. 
Afforestation at Lake Vyrnwy.—The slopes imme- 
diately surrounding the lake are being taken in hand 
for afforestation purposes. Prior to 1912, 875 acres, 
chiefly on the south-west side of the lake, had been 
planted by the Corporation. In that year an agree- 
ment was entered into with the Treasury to plant, in 
partnership, a further 4000 acres in a period of twenty 
years. The war interfered with the progress of this 
scheme, but, in spite of that, approximately 2833 acres 
had been planted to the end of the last planting 
season. Four large nurseries, having a total area of 
12 acres, have been established, and at the present 
time are producing about 750,000 plants annually. 


Manchester. 


The Manchester Corporation decided to equip the 
third line of pipes from Thirlmere with booster pumps 
similar to those on the first and second lines, which are 
giving very satisfactory results. A new trunk main 
about 3} miles long and from 40in. to l5in. in dia- 
meter was laid in the north-eastern part of the city. 
At Audenshaw, on the two 30in. high-level trunk 
mains, booster pumps were installed for use in case of 
breakdown of the supply from Godley. 

At Haweswater, on the works road contract, the 
earthwork and bridges were practically completed. On 
the new road along the lake side about three-quarters 
of the earthwork and retaining walls were finished. 
A small oil-engined power-house—to supply energy 
for the dam and quarry—was built, and the workmen's 
temporary village—to be called Burn Banks—was 
finished and occupied. The power-house contains 
three Ruston vertical engines of 360 B.H.P., which 
drive dynamos supplied by the Electric Construction 
Company, Ltd. Tenders were invited for constructing 
the northernmost length—Section B—of the Hawes- 
water Aqueduct, and a large number of offers, widely 
differing in price, was submitted. The order was 
placed with the Francois Cementation Company, 
Ltd., of Doncaster, and the principal item is a 4}-mile 
length of tunnel in the Ordovician System. It is 
anticipated that the andesitic and rhyolitic rock to 
be cut through will be difficult to drive and “ shoot.” 
The rest of the work comprises other tunnels, “ cut 
and-cover,”’ and pipe lines. 


Oxford. 


The new Headington covered service reservoir for 
the Oxford waterworks extension, which is to contain 
three million gallons of water, was practically com- 
pleted, while work was started on the new Shotover 
covered service reservoir, which will hold about 
three-quarters of a million gallons. A 1ldin. cast iron 
main delivering from the new Headington Reservoir 
to the existing mains through Magdalen College 
grounds is approaching completion, and the laying of 
a 9in. cast iron main connecting the Shotover Reser- 
voirs with the pumping station at Headington is in 
hand, as is also the construction of the Beacon Hill 
covered service reservoir near Swinford, which will 
contain ten million gallons of water—which is to be 
delivered from the Swinford intake—and filtration 
works on the banks of the river Thames. 

The order for the Swinford vertical oil engines 
and pumps, of which five sets, each of 250 B.H.P., are 
to be installed, was given, as regards the first installa- 
tion of four sets, to Davey, Paxman and Co., Ltd., the 
pumps being supplied by Harland Engineering Com- 
pany, Ltd. The engineers for these works, which are 
being carried out by contract, are Sir Alex. Binnie, 
Son and Deacon, the resident engineer at Oxford being 
Mr. R. Eustace Tickell. 


Perth. 


The Woody Island water supply scheme for the City 
of Perth, which was begun in the summer of 1927, was 
formally put into service by the Right Honourable 
William Adamson, Secretary of State for Scotland, on 
September 26th, 1930. For the last hundred years the 
city had drawn its supply from tunnels in the bed of 
the river Tay at two places, namely, at Perth Bridge 
and Moncrieffe Island. As those points are within 
tidal limits, they were liable at high tide to have some 
of the sewage discharge of the city brought over 
them, and that raised doubts as to the purity of the 
water supply at such times of high tide. The new 
scheme includes the discontinuance of these intakes 
and the provision of a new one 2 miles further up the 
river, where it is placed on a long gravel bank at the 
Woody Island. The intake consists of a 36in. rein- 
forced concrete pipe 900ft. long running parallel with 
the river. On it are ten manholes, from each of which 
filter tunnels, 100ft. long, are laid at an angle upstream 
and extended out to about the summer flow edge of 
the river. Each filter tunnel is 3}ft. high and 3ft. 
wide, the inverts being 3}ft. below the bed of the 
river. From the downstream manhole at the intake, 
a 30in. concrete main is laid down the left bank of 
the river, a distance of about half a mile, to a point 
where the river is crossed. The crossing, 800ft. long, 
is made by two 24in. bitumen-lined steel pipes side 
by side, about 5ft. below the bed of the river, and all 
encased in concrete. The downstream ends of the 
24in. pipes enter a sedimentation chamber and pump 
house. There are two divisions in the sedimentation 
chamber, so that one of the 24in. pipes can be kept 
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running while the chamber of the other pipe is being 
cleaned out. Two electrically-driven centrifugal pumps 
are installed there. Each is capable of raising three 
million gallons a day into the 30in. main, which rises 
at this point to a level 10ft. 9in. higher. From the 
sedimentation chamber to a distance of over a mile 
the 30in. main is of bitumen-lined steel. At its lower 
end it joins an existing 18in. main leading from one 
of the old intakes to the main pumping station. It 
was not originally intended to raise the water at the 
sedimentation chamber, but owing to running sand 
being met with at the outset in the deep trench in 
which the main was to be laid, it was found advisable 
and more economical to raise the pipe and install the 
low-power pumps. Apart from the 10ft. lift at the 
sedimentation chamber, the ruling gradient of the 
30in. mains is 1 in 3000. At the old pumping station 
a new boiler, new feed water heater and a three-throw 
pump driven by an oil engine have been added. The 
plant now consists of three Lancashire boilers, two 
steam engine pumps with @ capacity of three million 
gallons a day each, and an oil engine pump with a 
capacity of 500,000 gallons per day. 

A new 20in. bitumen-lined steel pumping main was 
laid from the pumping station to the new reservoir at 
Viewlands, a distance of 1} miles. The reservoir has 
a capacity of 12,000,000 gallons, or five to six days’ 
supply, for that part of the city served by it. Higher 
parts are supplied from two old high-level reservoirs 
of ample capacity. 

The daily supply at present is about 2} million 
gallons, so that there is a considerable margin of 
pumping power. The quantity aimed at by the 
scheme was 3 million gallons per day, but the intake 
works have been proved to have a capacity nearly 
double that quantity, so that in the event of the city 
increasing in future a greatly enlarged supply could 
be obtained by merely adding to the pumping power 
and probably to the pumping main. Under the 
Provisional Order of 1926, the Corporation has power 
to abstract 6 million gallons per day from the river. 

Venturi meters have been installed to measure the 
water pumped to the new reservoir, and to the two 
old high-level reservoirs, one on each side of the river. 
An up-to-date chlorinating plant has also been pro- 
vided. The water is chemically perfect and a very 
small dose of chlorine, sometimes as low as 0-30 parts 
per million, ensures the water, from an epidemiological 
point of view, being above suspicion. 

‘The works were designed and supervised by Messrs. 
Hunter, Duff and Middleton, of Edinburgh, and cost 
about £125,000, together with about £6000 for the 
additions at the old pumping station, which have 
effected economies that well-nigh balance the interest 
on the capital expenditure. 


Preston. 


The new reservoir which the Preston Corporation is 
constructing at Alston, and which when full will 
store 250 million gallons of water, was approaching 
completion at the end of the year, and it is hoped to 
have this work in commission later in a few munths. 
The estimated cost of it is £330,000. The new 
30in. diameter pipe line to carry the supply from 
intakes in the forest of Bowland to the Alston storage 
reservoirs, a@ distance of 13 miles, was under con- 
struction. The pipes are of steel, bitumen-lined, and 
with outside protection. The work, which will involve 
a steel bridge over the Hodder River and a short 
length of tunnel, will cost, when completed, approxi- 
mately £250,000. The whole of the works are being 
carried out with unemployed labour by direct 
administration. 


Reading. 


A start was made in the middle of December 
on the construction of a covered reinforced concrete 
service reservoir to have a capacity of 20 million 
gallons, and a reinforced concrete water tower with 
a capacity of 200,000 gallons. A tender amounting 
to £108,000, submitted by Messrs. Holloway Bros., 
was accepted for this work. Parliamentary powers 
were obtained for the construction of these works 
during the year. The Corporation is receiving a 
grant towards the cost from the Unemployment 
Grants Committee, and a condition of the grant was 
that the works should be actively begun by January 
Ist this year. 


Rochdale. 


The new waterworks scheme which is being carried 
out by the County Borough of Rochdale involves 
the construction of an earth embankment to impound 
the waters of the Knowl Syke Brook and the Wardle 
Brook. The embankment will be 930 yards long, 
with a@ maximum height above the present ground 
level of about 95ft. and with a top water level of 
780ft. above O.D. The capacity of the reservoir will 
be over 700,000,000 gallons. The area draining 
directly to it is about 1100 acres, and the drainage 
from @ further 1000 acres will be brought into it by 
means of catch waters running in an easterly and 
westerly direction, which will be constructed partly 
in tunnel. It is expected that it will be necessary to 
carry the cut-off trench down to an average depth of 
about 105ft. The scheme also includes the provision 
of a mechanical filtration plant capable of dealing 
with the quantity of water available under the scheme, 
which will be about 2} million gallons per day, and 





which, it is expected, will satisfy the future needs 
of the Rochdale supply area. The scheme, as & 
whole, has the distinct advantage that all the works 
are situated within the water supply area and within 
3 miles of the centre of the town. The pipe line will, 
therefore, be short, and will possess no special features. 
The estimated cost of the scheme is £620,000, and it 
is being carried out by labour directly employed. 
It is one of the large schemes which are receiving 
assistance from the funds of the Unemployment 
Grants Committee. 


Wakefield. 


The Ryburn Valley scheme of the City of Wake- 
field, for which powers were obtained in 1924, includes 
the construction of two impounding reservoirs, the 
laying of 21 miles of trunk main, 22in. and 20in. 
diameter, with 4 mile of tunnel, bridges, crossings, 
balancing tank, gauge basins, and filtrations works, 
The total cost is estimated at about £950,000. The 
pipe line and ancillary works were practically com- 
pleted at the end of 1929, and all sections were 
finished during the past year and taken over from the 
several contractors. The construction of the Ryburn 
Reservoir by direct labour made substantial progress. 
The dam, which will ultimately be 100ft. high above 
stream level, was carried to a height of 69ft. It is 
being constructed of gritstone concrete, which is 
being placed by gravity from mixers fixed at each 
end above top dam level. The dam is curved in plan, 
stepped on the downstream side, faced with granit: 
concrete placed simultaneously with the mass and 
dressed with pneumatic tools to give the appearance 
of axed granite. The heel trench was carried down tu 
depths of 50ft. to 80ft. below the ground. Boring and 
grouting was employed to render the measures water- 
tight to a greater depth and in the wings. The holes 
were drilled by percussion vertically, inclined and 
horizontally, some being over 200ft. in length. Alto- 
gether about 9664ft. of bore-holes were drilled, and 
900 tons of cement injected. This work was carried 
out by the Francois Cementation Co. A little boring 
remains to be done in the wings, and it will be carried 
out at a later stage. Orders for the valves, &c., were 
placed and it is estimated that the dam will be sub- 
stantially completed by the end of 1931, It is not 
anticipated that the second or “ Baitings ’’ reservoir 
will be begun for some years. 


Bore-holes. 


Numerous bore-holes of greatly diverse diameters 
and depths continue to be sunk in different parts of 
the country. C. Isler and Co., Ltd., inform us that 
among the more important operations carried out 
by them during the year were eighteen borings, 
varying in diameter from 10in. to 10ft., and in depth 
from 20lft. to 1073ft., the aggregate depth being in 
excess of 7500ft., the outputs of water obtained 
varying from 10,000 gallons per hour to a very large 
overflow, estimated, we believe, to approach a quarter 
of a million gallons per hour. That was through a 
\2in. bore-hole, sunk to a depth of 1073ft. at Slough. 

Le Grand, Sutcliff and Gell, Ltd., tell us that in 
addition to more than 200 trial holes of varying 
diameters and depths, they drilled 65 supply borings, 
totalling approximately 20,000ft., with diameters 
varying from 4in. to 69in., the yields obtained varying 
between 1000 and 60,000 gallons per hour. 


France. 


The campaign in favour of pure water in all rural 
districts was continued by Government voting a large 
sum of money to enable rural authorities to carry out 
schemes for improving their water supply. During 
the summer droughts a considerable number of places 
in the South are deprived of water altogether. In 
others, the arrangements are so primitive as to consti- 
tute a standing menace to public health. The State 
has placed its technical services at the disposal of the 
communes when advice is needed as to the best means 
of utilising the supplies of water available. The 
development of the Paris suburbs was also accom- 
panied by a great deal of activity in the extension of 
water mains. The communes around the city com- 
bined to improve their water distribution and replace 
existing mains which are insufficient, and during the 
year about 60 miles of mains were laid down. 
All this is being done in view of the scheme to 
bring water from the Vals de Loire. Daspite the 
opposition of the Chambers of Commerce in the Loire, 
the Paris engineers continued to push forward pre- 
liminary arrangements for raising water from the 
apparently inexhaustible supplies below the sandy 
bed which was formerly covered by the Loire. They 
are convinced that the necessary parliamentary 
sanction will be obtained to bring the water to Pacis. 
All other supplies have been drawn upon to their 
utmost capacity, including the Marne and the Seine. 
There is nothing else to do except to utilise whatever 
subterranean water there may be available. The 
reservoirs which were being constructed during the 
year in the upper valley of the Seine are regarded as a 
possible source of supply, but so used they may 
prove ineffective as a means of regulating the level of 
the Seine in times of drought. Lyons is increasing its 
water supply by sinking more wells in the sandy bed 
of the Rhone. Toulon, which at times suffers severely 
from water famine, has been debarred from utilising 
springs on the lower slopes of the Alps because it was 





found that the water flowed underground and fed a 
neighbouring river; but the town has now secured 
the right to use other springs which are likely to 
ensure for it an abundant supply. In most other 
towns more attention has been paid to water require- 
ments than probably ever before. 


Kano (Nigeria). 


The waterworks for the Kano Native Administra- 
tion, Nigeria, which are being constructed in con- 
junction with an electric lighting scheme, are nearing 
completion. In -all, five concrete cylinder intake 
wells, to draw water through porous faces and inlets 
from the sand underlying the river bed, are to be 
sunk to the rock bottom. Three of them have been 
successfully sunk, and two more are in progress. 
Electrically-driven bore-hole type turbine pumps are 
to be installed in duplicate at each intake well, 
which are to deliver to a low-level tank near the elec- 
tric power station. Thence high-lift centrifugal 
pumps will lift the water to a covered service reservoir 
through 14in. Victaulic pipes, for distribution to the 
town of Kano. Two sets of the intake pumps, by 
the Harland Engineering Company, Ltd., and the 
three high-lift pumps by the Pulsometer Engineering 
Company, Ltd., are already installed, the delivery and 
distribution mains are practically complete, the service 
reservoir is in commission, and a limited supply is 
being afforded to the town. These woiks are being 
carried out by administration under Sir Alex. Binnie, 
Son and Deacon as Consulting Engineers, for the 
waterworks construction, Mr. J. F. J. Reynolds being 
the resident engineer in charge of construction at 
Kano. 


Singapore. 

In connection with the supply to Singapore from 
Johore, the Gunong Pulai Reservoir and the Paterson 
rapid gravity filters were in regular use during the 
year, supplying over 6 million gallons of water per day 
to the town. The main earth embankment dam for 
the Pontian Kechil Reservoir is now approaching 
completion, while the subsidiary dam, also an earth 
embankment, may be regarded as one-half completed. 
The pumping station for the latter reservoir is under 
construction, and it is expected that the erection of 
pumping machinery, which will consist of horizontal 
oil engines, by the Premier Gas Engine Company, 
Ltd., and three-throw ram pumps, by Hathorn, 
Davey and Co., Ltd., will be commanced early in the 
year. It is ultimately intended to install eight engines 
of 350 B.H.P., each driving one set of pumps; three 
sets of engines and pumps are being erected imme- 
diately. 

In order to deal with an increase in the amount of 
iroa salts present in the Gunong Pulai water, aeration 
is being adopted, and a start was made on the neces- 
sary aeration and sedimentation tanks, which will 
have a capacity of 14 million gallons. The 30in. 
diameter pipe line, about 3} miles long, to convey the 
Pontain Kechil supply to Gunong Pulai, is about half 
completed. The work outlined in the foregoing is 
being carried out by administration under the direc- 
tion of the consulting engineers, Sir Alex. Binnie, Son 
and Deacon, the resident engineer at Singapore being 
Mr. G. B. Gifford Hull. 








Motor Ships and Marine Oil 
Engines in 1930. 
No. II. (Conclusion).* 


PROPELLING MACHINERY DEVELOPMENTS. 


In the year which has just ended there were no 
clearly discernible tendencies in the direction of a 
reduction in the large number of existing engine 
types, and some new designs were added, which may 
lead to later finality in matters of design. Some 
interesting developments, however, have to be 
recorded. 


Four-stroke Double-acting Engines. 


The largest engines of 1930 were those of the White 
Star liner ‘‘ Britannic,”’ referred to in our last article, 
which each have a designed output of 10,000 S.H.P. 
These engines have, we learn, given excellent and 
reliable results in service, which confirms the expe- 
rience with similar engines in the Union-Castle 
motor liners. It has already been decided to install 
engines of this type on the new White Star liner. 
How far the future of this design will be influenced 
by the progress made with the two-stroke, double- 
acting engine for larger sizes remains to be seen. 


Two-stroke Double-acting Engines. 


“The successful performance of. the motorship 
‘“* America,” engined with B. and W. two-cycle, 
double-acting machinery—see Fig. 7—has resulted 
in the decision of the builders to equip two further 
ships with this new type of engine and to construct 
for the Copenhagen Municipal Power Station a 
large eight-cylinder engine, with a designed out- 
put of 18,500 B.H.P. and a maximum output of 
22,500 B.H.P. at 115 r.p.m. The engine will be 


* No. I. appeared January 2nd. 
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coupled to an alternator rated at 12,500 kW to | by the Fairfield Shipbuilding and Engineering Com- 
15,000 kW output. The operation of this very large | pany, Ltd., for the Bibby liner ‘“ Worcestershire.” 


engine will, we are sure, have an important effect 
on future marine designs. 

The two-stroke, double-acting enzine built to the 
design of Mr. W. 8. Burn by Richardsons, Westgarth 
and Co., Ltd., and installed in the oil tanker “ Irania.”’ 


Mediterranean and Black Sea services. A new double- 





In Fig. 9 we illustrate a new type of single-acting, 
two-stroke engine which has been designed by 
Sulzer Bros. for duties requiring a lighter and smaller 
engine than that normally needed. For this engine 


| airless injection is used, and the framework is of a 
has given most satisfactory results in the home | new light type having hollow columns with vertical | opposed-piston engines. 
The cylinders are built in groups of three, 'Curle and Co., Ltd., constructed several Barclay 


tie-rods. 
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Fic. 4—2140 S.H.P. JORGENSEN - EARLE D.A. TWO-STROKE ENGINE 


acting, two-stroke oil engine of the year was that 
built to the design of Mr. J. O. Jorgensen, by Earles’ 
Shipbuilding and Engineering Company, Ltd., of 
Hull, which was fully described in our issue of August 
29th. The engine, which we illustrate in Fig. 4, 
has a designed output of 2140 8.H.P. at 98 r.p.m., 
there being four cylinders, each having a diameter 
of 24in. and with a stroke of 40in. The domed steel 
cylinder liners and the direct-driven scavenge pumps 
are among the special features of a very interesting 











so that for a cylinder model as shown the two-cylinder 
blocks are secured together at the centre of the engine. 
The design is intended for powers up to 3000 8.H.P., 
but the 1500 8.H.P. engine illustrated has 480 mm. 


bore cylinders with a stroke of 900 mm. and weighs | 


about 132 lb. per S.H.P., including the scavenge 
pump. The fuel consumption is about 0-39 lb. per 
S.H.P. hour. In our last article we referred to the 


| new design of Scott engine, which has been installed 


in the China Navigation Company’s motor vessel 











Fic. 5--5500 S.H.P. HARLAND -B. & W. AIRLESS 


Noteworthy among these engines are the two four- 
cylinder units for the fast cargo vessel ‘“‘ Otaio,”’ 
built by Vickers-Armstrongs for the New Zealand 
Shipping Company, Ltd. They each have a designed 
output of 5165 8.H.P., or about 1290 8.H.P. per 
cylinder. The cylinder diameter of 700 mm., or over 
27tin., is the largest cylinder yet built for Doxford 
On the Clyde, Barclay, 





INJECTION ENGINE 


Doxford engines, while similar type engines were 
built by Richardsons, Westgarth and Co., Ltd. 


| 


Four-stroke Single-acting Engines. 


The majority of engines built in |930 were of the 
four-stroke, single-acting type, and new developments 
were the extended use of airless injection for the fuel, 
trunk pistons and supercharging. The largest instal- 
lation of this type is that built by Harland and 
Wolff, Ltd., for the Pacific Steam Navigation Com 





FiG._ 6—2750 S.H.P. NORTH-EASTERN MARINE FOUR-STROKE SINGLE-ACTING ENGINE 


and robust engine, which has been specially designed 
for economic production. The M.A.N. Company 
also supplied several sets of double-acting, two-stroke, 
airless injection engines of standard design for 
continental-owned ships. 


Two-stroke Single-acting Engines. 


The number of two-stroke, single-acting engines 
built in 1930 tended to increase, and at the works 
of Sulzer Bros., Winterthur, and the associated 
companies constructing Sulzer engines, no less than 
104,930 total I.H.P. was completed, while a total 
of 154,500 I.H.P. is now under construction. In 
our own country several standard Sulzer units were 
built at the Wallsend Slipway and Armstrong- 
Whitworth shops, and installed in tankers, while 
further sets of main propelling machinery were built 


“‘Anshun.”” At Copenhagen a single-acting, two- 
stroke engine, built on the lines of the auxiliary 
engines in the ‘* America,”’ is under construction. 


Opposed Piston Engines. 


In Fig. 8 we show one of the new balanced | 


WITH EXHAUST TURSBO- SUPERCHARGER 


pany’s new 17,300-ton liner “‘ Riena del Pacifico.”’ 
It comprises four sets of twelve-cylinder engines- 

see Fig. 5—with a bore of 630 mm. and a stroke 
of 1200 mm., each having a desizned output of 5500 
8.H.P. at 145 r.p.m. The exhaust gas, turbine-driven, 
supercharging blower works on the Biichi principle, 


four-cylinder Doxford opposed-piston oil engines, | and the hot gases, after leaving the turbine, pass 


which is one of several sets supplied by Wm. Doxford 
A | 
feature of the new engine is a simplified form of | 


and Sons, Ltd., for oil tankers and cargo snips. 


through a Clarkson water-heat silencer boiler. It is 
estimated that the increase in power obtained by 
supercharging is about 40 per cent., a figure which 


and water-pressure systems. At the Doxford works | engine is reproduced in Fig. 6, and the exhaust 





control gear, in which the hand wheel has been | was fully borne out on Professor Hawkes’ trials 
replaced by a lever. As in the older design, the con- | with the North-Eastern Marine Engineering Com- 
trols are grouped at the centre of the engine, and near | pany’s 2750 8.H.P. six-cylinder Holt type engine 
to them there are the gauges for the various oil | for the “Maron.” A view of the “ Maron’s”’ port 











no less than fifteen -sets of engines, aggregating | gas turbine-driven supercharging blower may be noted 
57,900 I.H.P., were completed for different ships. | to the left of our illustration. We have already referred 
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in our last article to the excellent performance of | these ships the engines are of the Carels-Ingersoll-| paper on the merits of electrical propulsion for tugs. 
the Holt engine of the N.E.M. and Scott types.| Rand type, driving D.C. generators of B.T.H.| He gave very full comparative tests of electric 
Many of the four-stroke engines built by Harland and | design, which supply the main propelling motor and | and direct-driven motor tugs, and showed that, for 
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Fic. 76000 S.H.P. B. & W. DOUBLE-ACTING TWO-STROKE ENGINE Fic. 8—3300 S.H.P. DOXFORD TWO-STROKE OPPOSED-PISTON ENGINE 


Wolff and J. G. Kincaid and Co., Ltd., of Greenock, , the auxiliary services. It is well known that under; the services discussed, the electrically - propelled 
were of the airless-injection type, and were designed to | the supervision of Mr. Lester M. Goldsmith, the tugs possessed considerable advantages in spite of 
work under supercharged conditions. The Kincaid 

output included 66,606 I.H.P., and that of Harland Air tlCylinder | 

and Wolff, including double-acting engines, over 5 inléhVatves | ; ns t 

180,000 I.H.P. | N Air Reservoir 








Supercharging Systems. 





The principal type of supercharging apparatus 
employed was the Brown-Boveri exhaust gas turbine- 
driven blower, which has already been described 
in our issue of February 28th last. Messrs. Rateau 
also supplied exhaust gas turbine-driven blowers 
for Blue Funnel Line ships, while in some of the 
later ships belonging to the same owners a direct- 
driven type of supercharging blower by Burmeister 
and Wain is employed. This type of supercharger 
has been successfully employed in the “ America,” 
and is being used for the engines of the Newcastle- i : : w «aR 
Bergen passenger ship ‘‘ Venus,” which will have ere . Yasin ‘ 
twin-serew, ten-cylinder enzines, designed for an ee een) Valve 
yutput of 8800 S.H.P., corresponding to a speed of pili aoe | | 
19 knots. In our issue of March 2lst we described 
the Werkspoor system of supercharging, which is 
illustrated in Fig. 10. This design of supercharging 
valve is being utilised on the new Anglo-Saxon F 
tanker engines, and it was installed on the Dutch Air Suction 
liner *‘ Colombia,”’ which was engined by Werkspoor Manifold 
and ran her trials towards the end of last year. 
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Electrical Propulsion and the Geared Deive. FIG. 10—ARRANGEMENT OF WERKSPOOR SUPERCHARGING SYSTEM 


in our last article we referred to the electrically- owners’ consulting engineer, the fleet of the Atlantic | the transmission loss which is associated with electric 
propelled oil tanker ‘‘ Winkler,’’ and a sister ship, | Refinery Company is giving very economical and | propulsion. 

During the year an interesting order for an elec- 
trically-propelled passenger excursion ship for Western 
Highland service was placed with William Denny 
and Bros., Ltd., of Dumbarton. The new ship will 
have a length of about 215ft. and she will be propelled 
by Davey-Paxman spring-injection oil motors driv- 
ing Metropolitan-Vickers generators and propelling 
motors. This vessel is being constructed under the 
supervision of Messrs. Graham, Robb and Woolnough, 
of Liverpool. 

The question of giving additional flexibility to 
a geared oil engine propelling installation by introduc- 
ing * Vulean”’ oil-operated clutches between the 
engines and gearing has often been discussed, and 
it has been pointed out that such an arrangement 
opens the possibility of shutting down one engine 
and carrying on examinations or repairs while at 
sea, the vessel being, meanwhile, propelled by the 
other engine, if a twin-engine, single-screw installation 
be considered. Such an arrangement, moreover, 
opens up a new field for lighter and quicker running 
oil engines. 

An installation of this type, completed last year, 
was installed in the ‘‘ Kota Agoeng,” a 7300-ton 
motor ship built and engined at the Wilton-Fijenoord 
yard, Rotterdam, for the Rotterdam Lloyd Company. 
Twin 2750 B.H.P., 215 r.p.m., Fijenoord-M.A.N. 
double-acting, two-stroke engines were installed, 
with Vulcan hydraulic couplings and single-reduction 

FIG. 9--1500 S.H.P. SULZER TWO-STROKE SINGLE-ACTING AIRLESS - INJECTION ENGINE gearing. Several other ships are projected, for which 
fast-running geared engines are proposed. At the 

which were ordered from Scotts’ Shipbuilding and satisfactory results. At a meeting of the Greenock | Augsburg works of the M.A.N. Company, the first 
Engineering Company, Ltd., of Greenock, for the Engineering Society, which was held shortly before | sets of the 50,000 B.H.P. geared engines for the 
Atlantic Refinery Company, of Philadelphia. In_ the end of last year, Mr. Goldsmith gave an interesting German cruiser “‘ Ersatz -Preussen ” were completed 
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and tested. In these engines welded steel plate frame 
construction is employed, with, it is understood, 
considerable reduction in weight. 


Auxiliary Engines. 


The large number of motor ships, completed in 
1930 had a beneficial effect on the manufacture of 
auxiliary oil engines. At Bedford, W. H. Allen, 
Sons and Co., Ltd., completed over fourteen sets of 
engines for British and Japanese-built motor 
ships, and the firm has now in hand a further twelve 
sets for oil tankers and other ships. Several auxiliary 
oil engines were also supplied for large steam- 

propelled liners. Belliss and Morcom, Ltd., completed 
several sets of engines for marine auxiliary service, 
as also did Mirrlees, Bickerton and Day, Ltd., and 
Ruston and Hornsby, Ltd. Higher speeds were 
noteworthy features of the engines produced by the 
above-mentioned firms, particularly for the small sizes. 
At Hazel Grove the manufacture of a new series of 
high-speed engines of the Ricardo sleeve-valve type 
was begun, and Peter Brotherhood and Co., Ltd., 
of Peterborough, also built engines of this type. 

Twelve engines of the Fiat type were constructed 
by Fiat British Auxiliaries, Ltd., of Glasgow, while 
G. and J. Weir, Ltd., of Cathcart, Glasgow, built 
several sets of Weir-Sulzer auxiliary motors. A 
new type of oil engine suitable for marine service 
was produced by Worthington-Simpson and Co., 
Ltd., during the year, and attention was drawn to the 
possibility of using horizontal engines for main and 
auxiliary services by the Crossley-Premier design, 
described in our. issue of December 5th. . It will be 
recalled that this subject was also discussed by Mr. 
T. Petty in an article which appeared in our issue of 
June 6th. There seems to be a pronounced movement 
in the direction of airless injection for auxiliary engines. 


Waste Heat Recovery. 


A noteworthy feature of 1930 was the great pro- 
gress made in the methods of utilising the heat from 
exhaust gases, in ways suitable to the varying needs 
of a marine installation. A large number of ships 
were equipped with Clarkson thimble-tube exhaust 
gas boilers, some of which were arranged with auxiliary 
oil firing for port use. A new design of this type of 
boiler has an extended water space, into which several 
eléctric heaters are inserted in such a way that they 
can be withdrawn or examined without shutting 
down the boiler. Such provision allows the amount 
of steam to be increased to any desired quantity 
by making use of the surplus current produced by 
the auxiliary generator sets for the purpose of heating 
water and raising steam. This arrangement has 
undoubted value for port working, when most of the 
machinery is shut down, but often heavy demands 
for light and heating steam are made on the auxiliary 
plant. 

The Cochran type of exhaust gas boiler, and also 
the Spencer-Bonecourt pattern of waste heat boiler, 
were fitted in vessels. The whole question of the 
recovery of waste heat from marine oil engines was 
discussed, in its theoretical and practical aspects, 
by Major W. Gregson in a paper read before the 
— Engine Users Association on December 12th 
ast. 








Electrical Engineering in 1930. 
No. II. (Conclusion).* 
Rural Electrification. 


THE year’s work in connection with rural electrifica- 
tion, states Mr. Borlase Matthews, fades into insignifi- 
cance before the prospect of the accomplishments of 
1931. Progressive as 1930 was, the work carried out 
is only to be regarded as the prologue to greatly 
increased electro farming activities. Thanks to the 
progressive attitude of the Electricity Commissioners 
and the Corporations of Bedford and Norwich, impor- 
tant movements were made in Bedfordshire and 
Norfolk. In the Midlands and Lincolnshire the 
“grid” scheme is preparing the way for a large dis- 
tribution scheme which will affect some of the best 
farming areas in the country. In Cheshire, North and 
South Wales, Aylesbury, Fife and Ayrshire rural 
electrification is said to be steadily gaining favour. 
The Overhead Lines Association devoted consider- 
able attention to the cheapening of overhead line 
construction and standardising wayleave forms. The 
Electrical Development Association has .also done 
some invaluable work, particularly in the way of 
publishing a very useful pamphlet on electricity on the 
poultry farm and in arranging a large number of 
lectures on electro-farming in different parts of the 
country. On the initiative of the Overhead Lines 
Association, this Association revived the practice of 
holding an Electro-farming Conference at the Royal 
Agricultural Show, at which a paper entitled ‘‘ The 
Application of Electricity to Farming ”’ was presented 
by Mr. W. P. Gauvain. Excellent publicity was 
obtained for this paper and the Conference generally 
was & great success. A good deal of this propaganda 
work cannot be expected to show a great deal of imme- 
diate aavanney nom the results of previous years’ 


work can be seen in the number of farmers now using 
electricity in this country. The present figure is over 
3000. In the United States there are over 500,000 
electrified farms, while in the whole world the figure 
exceeds one and a-half million. 


Wireless Communication. 


Considerable improvements were made during 
1930 in broadcasting technique, and in some cases 
they necessitated radical departures from previous 
designs. One of the most notable changes was the 
tendency to replace the numerous small relay stations 
working from the main broadcasting transmitters 
by high-power regional stations, capable of producing 
substantially constant field intensities over large 
areas. The high power of these stations made it 
necessary to take precautions to prevent their inter- 
fering with one another. This avoidable interference 
is of two kinds—(a) that caused by the departure of 
the station from its intended wave length, and (6) 
interference caused by the radiation of harmonics 
of the fundamental wave length. Interference due 
to the first cause has been minimised by the pro- 
vision of constant frequency drives for the main 
transmitters. These drives may be of the. valve, 
tuning fork, or quartz crystal type, according to the 
conditions under which they work, but all are capable 
of keeping the main transmitter on its allotted wave 
with a high degree of accuracy. The provision of 
harmonic attenuating filters has done much to elimi- 
nate the radiation of unwanted harmonics. 

A good example of modern transmitter design is 
to be found in the equipment of the new broadcast 
station which has been erected by the Marconi 
Company at Rasin, near Warsaw. Broadcast 
receivers are necessarily becoming more selective, 
and nearly all high-class receivers incorporate some 
form of band selection. Power grid detection and 
improved methods of low-frequency amplification, 
made possible by the advances in A.C. and D.C. 
valve construction and extensive research work 
on the design of audio frequency transformers were 
other developments of the year. With the demand 
for high quality broadcast transmitters and the 
grouping of these transmitters, there has been a call 
for studio equipment and land line linking apparatus 
of a greater degree of perfection than was hitherto 
thought to be necessary. A growing proportion of the 
total programme material is transmitted from 
cultured centres by land line and radiated from com- 
paratively distant transmitters, and it is necessary 
to ensure that these programmes are given with a 
fidelity of transmission comparable to that obtained 
on local circuits, and studio equipment and land line 
linking apparatus have therefore been developed to 
meet this requirement. 

In considering international commercial traffic 
systems, the most important factor is speed, and in 
this connection facsimile transmission, and possibly, 
in the future, television, represents the quickest 
method of transmitting intelligence. Naturally, the 
facsimile method is not so advanced as is the trans- 
mission of messages by telegraphy or telephony, 
but during 1930 considerable advances were made in 
the direction of increasing the speed of long-distance 
facsimile transmission and reception, and for this 
purpose apparatus is being installed for inter-com- 
munication between England and Canada and England 
and South Africa. The conditioning factors of short- 
wave propogation involve echo and other effects 
which are deleterious to such transmissions, but 
research ic being carried out with a view to improving 
the conditions of transmission and reception, not only 
in connection with facsimile work, but on all short- 
wave traffic. A recent development is the pro- 
duction of a portable facsimile apparatus which can 
be used for the transmission and reception of simple 
diagrams, charts, &c., between aircraft and ground 
or other mobile stations. 

The most notable changes took place in connection 
with marine communication. Spark transmitters 
are rapidly disappearing, and their place is being 
taken by C.W. and I.C.W. sets. The installation of 
spark sets of greater power than 300 watts is now 
forbidden, and it is intended that even these small 
sets shall be finally replaced by valve transmitters. 
This has given rise to a demand for simple trans- 
mitters which is now being met. Much greater use 
is being made of short waves for marine communica- 
tion both in the case of inter-ship and ship-to-shore 
telegraphy, and a new development is the initiation 
of a commercial system of ship-to-shore telephony, 
using short-wave channels. Apparatus for use in 
this connection has been installed on some of the 
largest Transatlantic liners, and is giving every 
satisfaction. 


Post Office Wireless Work. 


During the year steady progress was made in the 
wireless work of the British Post Office. On the 
telegraph side the use of short waves for continental 
communications was developed with the co-opera- 
tion of the foreign administrations concerned. A new 
building has been erected at Oxford to house short 
wave transmitters, and one new transmitter which 
embodies all the latest improvements and is rated at 
20 kW has been erected in this building. Directive 
arrays have also been provided for these services. 
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On the ship-and-shore telegraph services the conversion 





of the existing spark land stations to LC.W. is 
ceeding. During the year Cullercoats and Niton 
were changed over, the work at Wick is well advanced, 


‘stations 


and the ts for the conver- 


the Irish Free State will have been converted. 

At the beginning of the year the Transatlantic 
telephone service was firmly established, one long- 
wave channel and three short-wave channels, pro- 
viding the means of communication between prac- 
tically the whole of Europe and the North American 
Continent. The transmitters for these links are housed 
at Rugby, the long wave in the same building as the 
main telegraph transmitter, and two of the short- 
wave sets in an adjacent building. The third set 
was housed in a new building erected during 1929. 
This building was arranged for the immediate housing 
of three transmitters, and is capable of extension to 
accommodate eight short-wave and one-long-wave 
transmitter. Successful experiments with Australia 
during the latter half of 1929 led to the decision to 
open a commercial service during the early half of 
1930. In view of this development and the further 
wireless telephony requirements of the Empire, it 
was decided to complete the extension of the new 
building, and this extended building now houses five 
short-wave crystal-controlled transmitters, whilst two 
others are in the course of erection. 

The receiving station at Baldock for the wireless 
telephony services has also been extended, and a new 
building erected capable of housing sixteen short-wave 
receivers. The Australian service was opened to the 
public on April 30th last, and a radio telephony 
service to passenger-carrying steamships on the North 
Atlantic routes was opened on February 14th, 1930. 
The latter service has been established as the result 
of the- joint experimental work of the British Post 
Office and Standard Telephones and Cables. The 
s.s. “‘ Majestic ’’ and “‘ Olympic" were equipped for 
this service by that company and shortly afterwards 
the s.s. ‘‘ Homeric’ was equipped by the Marconi 
International Marine Communication Company, Ltd., 
and the s.s. “ Leviathan,” which had been used for 
somewhat similar experiments with the United States 
of America, was adapted for working with the British 
Post Office system. A detailed description of the 
apparatus used for this service was given by Colonel 
Sir Thomas Purves, in his address to the Students’ 
Section of the Institution of Electrical Engineers. In 
the design of transmitters installed by the Department 
during the year, careful attention was paid to the 
necessity of making the emitted frequency as con- 
stant as possible. 

In the development of aerial arrays, efforts were 
made to obtain arrays comparable in efficiency with 
those carried on high masts. The “TW” type, 
developed by the Post Office, is an example of this 
system. On the receiver side, advances were made in 
the design and method of testing. On the short wave 
lengths it is found possible to work with very low values 
of incoming field strength, owing to the low value of 
radio noise and the possible amplification obtainable 
with short-wave receivers is such that “ set noise ”’ 
is becoming the limiting factor. 

ments for ensuring privacy on wireless 
telephone circuits were put in use during the year 
with satisfactory results. The methods adopted are 
briefly as follows :—On the long-wave channel, the 
speech frequencies are split into groups and arrange- 
ments made so that these individual groups can be 
used either straight or inverted and made to take 
different positions in the speech bands. The use of 
this device, while not affecting intelligibility of speech, 
is found to have certain defects as quality, 
and steps have been taken to modify the design of the 
radio and line apparatus with the object of removing 
these defects. On short waves the “‘ speech inverter ’ 
is in use, and apart from the peculiar “‘ echo " effect 
which manifests itself under certain conditions of 
selective fading, this system is found quite satisfactory. 
Another aid to privacy lies in the use of the tele- 
printer for conveying service information over the 
circuit, and this apparatus, after extensive trials, was 
also brought into use during the year under review. 
The use of this device precludes the necessity for 
giving the name of intending speakers over the radio 
circuits. 

During the year a frequency checking station was 
completed and brought into use at Colney Heath, 
and the station has now taken over the work 
of checking the frequencies of stations previously 
carried out at the Department's research station at 
Dollis Hill. The multi-vibrator fitted is capable of 
checking frequencies of stations with an accuracy of 
one part in one hundred thousand. 


Research. 


At the beginning of the year the British Electrical 
and Allied Industries Research Association was again 
faced with the necessity of holding back important 
researches, owing to lack of funds, but during the 
year the financial position was greatly 

At the Stockholm meeting of the International 
Electrotechnical Commission, the Association was 
represented by Mr. A. R. Everest, Dr. A. C. Michie 
and the director, Mr. Wedmore, and through the 





British National Committee made contributions 
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arising out of work on testing insulating oils, the use 
of sphere gaps for voltage measurement, the purchase 
of shellac, and the analysis of wave form of electrical 
machinery. Another meeting of the Steam ‘Table 
Conference originally called by the E.R.A. in 1929, was 
held in Berlin by invitation of the British delegates, 
when the Association put in a number of reports and 
good progress was made towards narrowing the toler- 
ances agreed upon in London. Based on the decisions 
reached new data are now being prepared for commer- 
cial and technical use. In connection with con- 
densers, the work completed on the heat transference 
coefficients between tubes and water has secured 
wide recognition, and good progress was made in 
dealing with the transfer of heat between steam and 
tube. 

Limitations of space will not allow us to deal with 
anything like all the Association’s researches, but 
reference should be made to the work carried out 
on cables and overhead lines and on electric control 
apparatus. The research on the heating of deeply 
buried cables has reached a stage at which it is 
possible to arrive at preliminray conclusions of import- 
ance. It has been found that the thermal resistivity 
of the soil tends to decrease with depth and that 
the conditions with deeply buried cables, say, at a 
depth of 20ft., are not necessarily worse and may be 
better than those with cables buried only a few feet 
below the surface. Attention has also been drawn 
to the importance of good thermal contact between 
a cable and the surrounding soil and the difficulty 
of maintaining it. Observations made have led to 
a close study of the difficult problem of moisture 
movements in the soil under the influence of tempera- 
ture gradients and to methods of improving the 
thermal conductivity in the neighbourhood of buried 
cables. Good progress was made during the year 
in connection with the heating of cables in ducts. 
The experimental work covering the heat transfer 
from the cable surface to the duct wall was completed 
and reduced to a form suitable for use. Further obser- 
vations were made on the heating of single cables 
and three cables used for three-phase service under 
various conditions. Other important work was carried 
out in connection with cables, whilst, in connection 
with researches on wind pressure on towers and over- 
head lines, methods of measurement applicable 
on site were experimentally developed. A novel 
statistical study of wind pressure has shown that 
materially higher pressures than any met with 
during the last hundred years are possible, but the 
results generally are of a reassuring character. 
Valuable reports were issued on the characteristics 
of overhead lines and covering the phenomena of 
vibration. Methods of alleviating vibration troubles 
received consideration and a patent relating to this 
matter was applied for. Observations were made on 
the resistance of pole foundations based on the work 
of Professor E. H. Lamb, with a view to securing 
constants for use in practice. 

For a number of years the technical representatives 
of firms engaged in the manufacture of circuit 
breakers have advocated the establishment of a 
testing station for research on circuit breaker design 
and phenomena with a short circuit capacity of not 
less than 1,000,000 KVA, and at the beginning of 
this year the Council established a special Committee 
with a view to securing action in the interests of 
the industry as a whole. During the year the Com- 
mittee met several times and secured a detailed 
estimate of the requirements of the industry and 
of the cost of the plant. It was found that there is 
a prospective demand for tests, principally for 
manufacturers, costing about £40,000 per annum, 
and for research involving expenditure of, say, 
£16,000 per annum. The capital cost of the building, 
equipment, testing pits and heavy plant would be 
about £240,000. In the early part of the year, the 
whole of the Association’s circuit breaker research 
equipment was removed from Newcastle and 
rearranged to advantage at the Willesden station 
of the London Power Company, which has generously 
placed a large generator and other facilities at the 
disposal of the Association. Researches have 
furnished substantial additions to the knowledge of 
important factors in the design of gas, oil-blast, and 
oil-spray circuit breakers, and the development 
of a modified baffle construction applicable to common 
forms of oil circuit breakers. These reserches promise 
advantages in the way of greatly increased rupturing 
capacity and reduced wear and tear at a small cost. 
These were some of the British Electrical and Allied 
Industries Association’s activities, but, needless to say, 
the work of the Association extended in many other 
directions. 

In the electrical section of the B.T.H. research 
laboratory tungar rectifiers for high voltages were 
developed, a flicker device depending on the boiling 
of mereury was devised for making and breaking 
contact with lamps, and a special application of the 
measurement of dielectric power factor to the insur- 
ance of good insulation was effected. By the use of 
compressed air or nitrogen, the B.T.H. research 
engineers produced a high-voltage condenser of very 
small dimensions, as compared with those of an 
ordinary condenser with an air dielectric, and is 
intended to serve as a standard of zero phase angle 
in a bridge circuit for measuring the phase angle 
errors of potential transformers. An apparatus for 
the analysis of the components of a complex sound, 


giving values of frequency and intensity of the com- 
ponents was also devised. In the vacuum physics 
laboratory a special mercury vapour tube was de- 
veloped, and work was done on the production of 
high-voltage indirectly-heated cathodes and the 
development of vane and cellular cathodes in mercury 
vapour discharge tubes. Special measurements were 
made of inter-electrode capacities and high-frequency 
losses in screen grid valves. In the laboratory 
there is a small production unit which enables 
the first few hundreds of valves to be manu- 
factured with a view to ascertaining production 
troubles, liable to hamper the activities of a large 
factory. Work was done on mercury vapour pumps 
for use with mercury arc rectifiers and on high- 
voltage glow discharges in steel tanks. Experi- 
ments are continually being made on the company’s 
photo-electric cells, as used in sound-reproducing 
apparatus, &c. In the electro-acoustical section of 
the laboratories, the outstanding work was probably 
the development of the B.T.H. talking film apparatus, 
which is now in use in many parts of the country. 
In the insulation department the work consisted 
mainly of improving moulded insulation products, 
whilst in the chemical and metallurgical section an 
endeavour was made to find new and better materials 
for mechanical applications. Research in this depart- 
ment has contributed largely to the standardisation 
of sheet and strip phosphor bronze for the general 
use of the industry. Centrifugal casting also received 
attention, and the work done in this connection has 
resulted in the standardisation of B.T.H. alloys 
suitable for this treatment. A special study was made 
of the characteristics of lubricating oils in connection 
with the operation of turbine bearings, and the work 
has resulted in an exact specification to ensure 
the correct characteristics of lubricating oils for use on 
turbines, 

One of the most important results of G.E.C. 
research work was the discovery of the ripple type of 
discharge in electric discharge tubes. Hitherto the 
luminous glow has more or less filled the whole bore 
of the tube, but the new discharge takes the form of 
@ narrow and very luminous cord, the diameter of 
which is only about one-fifth of that of the tube. 
Moreover, the cord waves about with a peculiar and 
facsinating sinuous motion. Great improvements in 
loading coils for telephone cables were brought about 
by the use of “ Gecalloy ” cores, made under a pro 
cess evolved at Wembley and involving a new method 
of manufacture of a nickel iron alloy powder and 
improved methods of insulating the particles. In this 
way cores with a permeability of 40 to 400 are prac- 
ticable, as compared with permeabilities of 20 to 25, 
previously obtained. New types of nickel-chromium 
alloys for heating elements reached the stage of com- 
mercial production, the most important new feature 
in this connection being the development of a process 
by which such alloys can be melted in hydrogen, end 
then be cast in air, while retaining the properties 
peculiar to hydrogen melted metals. Improvements 
in the composition of the wires also resulted in an 
increased life of the heating elements. Other im- 
portant research work carried ont at Wembley was 
in connection with the manufacture of caesium cells, 
the production of glasses of very special and peculiar 
composition for the newly developed sodium vapour 
discharge lamps, and the manufacture of a large 
transmitting valve with a cooled anode and capable 
of handling 100-kW input. 

Considerable progress was made during the year 
in all phases of the work of the Metropolitan- Vickers 
Electrical Company’s research laboratory and upon 
the completion of the building extensions and the 
installation of new plant in the high voltage labora- 
tory. Eminent scientists were invited to an official 
opening of the new laboratory by Sir Ernest Ruther- 
ford on February 28th. A memorible feature of 
the ceremony was the interest displayed by Sir 
Ernest in the application of high voltages to the 
problems of atomic physics and the hope he then 
expressed that through artificial means, involving the 
use of very high voltages, the disintegration of the 
atom might become possible. The work of the labora- 
tory has been concentrated upon a comprehensive 
survey of the behaviour of dielectrics under the four 
main types of voltages now available in the labora- 
tory. The breakdown of air and oil between many 
electrodes of different shapes and the performance of 
strings of insulators were investigated at pressures up 
to 1 million volts at power frequencies, whilst impulse, 
high-frequency and, to a certain extent, unidirec- 
tional voltages, were also used. The mechanical 
section of the laboratory continued its work in connec- 
tion with the continued stretch, or “‘ creep,” of metals 
under load when at high temperature. The load 
carried by the metallurgical section increased con- 
siderably during the year, particularly in regard to 
the developments in testing technique, which have 
been n +o ensure soundness in the large forg- 
ings of high tensile steel. In addition to the analysis 
and examination of the many materials which 
enter into the construction of the company’s products, 
the chemical section carried out a considerable amount 
of investigational work on insulating materials, 
such as resins and Varnishes, paper and paper pro- 
ducts, mica and mica products and pressboards 
and filling compounds. As we reported during the 
year, the company’s research department devoted 





considerable attention to elimination of noise in 








electrical machines, and the results of this work have 
been applied in the design of several new sizes of 
D.C. motors for the ventilation of ships, In connec- 
tion with the stray losses of transformer coils, a 
method of localised iron loss measurement introduced 
during the year enables the iron losses at joints, 
bolt holes and in clamping plates to be ascertained. 
The object of this work is to trace the source of 
stray losses and to reduce them, thereby taking ful! 
advantage of the improved quality of transformer 
sheet steel now available. Work is now proceeding 
on the ageing properties of nickel-iron alloys used 
for instrument transformers, and the general problem 
of transformer cooling was further investigated, 
both with regard to windings and tanks. Much other 
important research work was carried out in the com- 
pany’s laboratories, but the foregoing notes will 
serve to indicate the nature of some of the most 
important work. 


Electric Traction. 


The contracts undertaken by the Metropolitan. 
Vickers Electrical Company for locomotives for the 
main line electrification of the Great Indian Penin- 
sula Railway are now practically completed. The 
forty-one 2600 H.P. goods locomotives are running 
on both sections of the line, and practically all the 
twenty-three 2160 H.P. passenger locomotives are 
also running. Recently the company received orders 
from the Southern Railway for equipments for forty 
four-coach trains and twelve three-coach trains ; 
whilst another order for equipment for twelve three- 
coach trains had been received earlier in the year. 
The original sample equipments of spring-borne worm. 
geared drive for tramcars in service in Sheffield are 
giving satisfaction and similar drives are now in use 
or in process of installation in London, Edinburgh, 
Glasgow, and Rochdale. During the year a novel 
type of spring-borne drive for tramcars was put into 
service in Melbourne. The drive is through a quill 
and universal coupling, as in the case of the worm 
gear drive, but the gearing is of the single helical spur 
type. The motor and gear case are solidly bolted 
together and carried from the frame of the bogie. In 
conjunction with the development of various forms of 
tramcar drive a close study was made of the forces 
acting at various points, particularly at the gear 
teeth, as a result of irregularities in the rail and the 
impact forces between the rail and the wheels. In 
this connection a special instrument has been deve- 
loped to give a direct measurement of the maximum 
acceleration—and hence of the accelerating forces 
in any part subject to impact. During the year the 
company developed two new designs of light-weight 
motors for trolley omnibuses, designs which mark a 
new record for the reduction of weight for motors for 
traction purposes, the weight being only 930 Ib. for 
75 H.P. continuous at 1460 r.p.m., or 12-3 Ib. per 
H.P. continuous. The overall dimension from top to 
bottom of the motor is only 16in. 

In conjunction with the Associated Equipment 
Company the English Electric Company carried out 
important work in the direction of improving the 
control gear and of standardising the complete elec- 
trical equipment of trolley omnibuses operating under 
a wide variety of road and traffic conditions. Two 
interesting English Electric traction innovations were 
the use of an articulated type of construction for two 
vehicle units for a colonial undertaking, and the 
definite adoption by the Liverpool tramways of a 
special type of tramear truck, in which the motor 
forms an integral part of the truck frame and is 
mounted longitudinally with a helical drive at each 
end on to the two axle gears. In connection with 
articulated vehicles, it is interesting to record that 
the company recently began to deliver a number of 
1500-volt motor coach trains and locomotives to the 
South Indian Railways for the Madras electrification 
scheme, and that the motor coach trains have been 
built on the articulated principle with the motors 
mounted on the centre bogies, where the maximum 
weight is available for adhesion. A 3l-ton battery 
locomotive, believed to be the largest of its kind in 
operation in this country, was recently supplied to the 
War Office. 

Important improvements in motor trolley omnibus 
equipments are reported to have been made by the 
British Thomson-Houston Company, which has also 
introduced a novel feature into the new control equip- 
ments it is supplying for the motor coaches on the 
London Underground Electric Railways. A relay is 
employed for shunting the motor fields, but it is only 
brought into operation on those routes where field 
shunting is desirable for higher speeds—-an arrange- 
ment which enables one type of control to be employed 
with or without the field shunting feature, so that 
certain rolling stock may be used over a wide area. 
The electrification of the Manchester South Junction 
and Altrincham Railway is now nearing completion, 
and e i tal trains have been operated over a 
short section of the track. The B.T.H. Company was 

nsible for the whole of the electrical equipment 
for the two sub-stations feeding the line. which is the 
first in this country to be operated with 1500-volt 
D.C. on the overhead wire. A 1500-volt B.T.H. 
mercury arc rectifier will shortly be installed in one of 
the sub-stations. Improvements of the train schedules 
and services of the London Electric Railway Com- 
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pany necessitated the installation of two additional 
B.T.H. automatic sub-stations. 
Miscellaneous. 

The manufacture of metal-cased mercury vapour 
rectifiers by Bruce Peebles and Co., Ltd., who are 
working under licence to Brown, Boveri and Co., 
Ltd., and by the British Thomson-Houston Company, 
marks a new development so far as this country is 
concerned. Another new development was the manu- 
facture in the Pirelli. general factories of 132 kV 
oil-filled cables. Considerable attention was paid to 
overhead line transmission problems, and the G.E.C. 
claims to have produced an insulator which will 
enable lines passing through industrial areas, 
that are liable to be affected by dirt, to remain in 
service without cleaning for a much longer period 
than is possible with the normal type of insulator. 
Tae most notable development in_ transformer 
manufacture was the production of three-winding 
transformers. Practically all the leading transformer 
manufacturers, such as the English Electric Company, 
the B.T.H. Company, the General Electric Company, 
and the British Electric Transformer Company, 
produced units of this type. New on-load tap chang- 
ing gear was also introduced. Some of the trans- 
formers are fitted with complete automatic gear for 
the control of the voltage, whilst others are arranged 
for remote control. Among the large transformers 
built or now under construction at the works of 
Ferranti, Ltd., are three-core type transformers with 
a ratio of 11,000/66,000 volts and having an output 
rating in accordance with B.S.S. 171 of 80,000 kVA. 
It is believed that, so far as this country is concerned, 
these transformers easily constitute a record as 
regards kVA rating. From this and other firms we 
have received particulars of many other large and 
important transformer contracts. There appears to 
have been a fair demand for testing transformers, 
ranging from 150,000 to 1,000,000 volts. 

In the manufacture of metal-clad switchgear 
the welded fabricated construction is now being widely 
used. As usual, all the electrical manufacturers have 
sent us particulars of large and important indoor and 
outdoor switchgear contracts. Perhaps the most 
interesting developments in connection with industrial 
electrification were those concerned with the driving of 
large steel mill plants. The Metropolitan-Vickers 
Electrical Company, the B.T.H. Company and the 
English Electric Company all seem to have turned 
out @ fair amount of rolling mill equipment, and the 
latter firm reports that for some of these drives it 
has been necessary to design special combinations 
of machines to give varying speeds on the rolling 
mills when operating them with A.C. motors. The 
textile, mining and paper-making industries also 
appear to have provided some of the electrical 
manufacturers with a fair amount of business. Par- 
ticulars of various orders secured in these and other 
industries have reached us, but it is scarcely necessary 
to refer to them in detail. 

Among the most important water wheel alternators 
built during the year were two 12,500 kVA Metrovick 
machines, which were supplied, together with super- 
visory control gear, to the Ebro Irrigation and Power 
Company, of Barcelona. Three frequency changers 
were built by the Metropolitan-Vickers Electrical 
Company for Stalybridge, and an interesting feature 
is that one of the main machines for each set is pro- 
vided with motor-operated stator rocking equipment 
to provide the adjustment required for operating 
the sets in parallel in different power stations. Two 
exceptionally large 1500-volt rotary converters were 
built for the same firm for the New South Wales 
Government railways. Each of these machines is 
rated at 4500 kilowatts and is capable of dealing 
with peak loads of 10,000 kilowatts. The demand 
for motor converters does not appear to be as great 
as it was in bygone days, but two 2500-kilowatt 
B.T.H. machines were supplied to the City of London 
Electric Lighting Company. 
and supervisory control gear was supplied to a number 
of important electricity undertakings, and the applica- 
tion of supervisory control gear was extended to the 
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station. In view of the fact that sooner or later all 
25 and 40-cycle electricity supplies will be abolished 
and a standard frequency of 50 cycles will be adopted, 
the Metropolitan-Vickers Electrical Company has 
developed motors of the slip-ring and squirrel-cage 
types for immediate operation at 25 or 40 cycles, 
but which are capable of re-connection for 50-cycle 
operation. An unusual motor developed by the 
same firm is capable, by alteration of the connections, 
of operating on a D.C. supply at from 45 to 250 volts 
and on an A.C. supply of from 150 to 250 volts, and 
a periodicity of 25 or 50 cycles. A totally-enclosed 
motor with a closed circuit cooling system, and with 
an air-cooled radiator in the base, was developed 
by the B.T.H. Company. The English Electric 
Company reports good progress with A.C. commutator 
motors and with compensated induction motors 
of the “ Kosfi”’ type, which improve the power factor 
at reasonable cost. Considerable attention was paid 
during the year by Ferranti, Ltd., to surge problems 
and the firm's surge absorber, which is now well 
known to our readers, was put into service in various 
parts of the world. The surge absorber is now made 
in a wide variety of types and sizes, ranging from the 
smallest size for low voltage operation and for the 
protection of house service to very large 
220 kV units for the protection of transformers and 
other equipment connected to main transmission lines. 
Another development of considerable interest was the 
Ferranti summation metering equipment described in 
our issue of December 5th, 1930. Pole type trans- 
formers as manufactured by the firm for use abroad 
were modified during the year to meet the requirements 
of the home markets. Needless tosay, much might be 
added to this review of the year’s progress in elec- 
trical engineering, but, in view of the many applica- 
tions of electricity, it is no longer possible to do more 
than to refer to matters of special interest. 








B.E.S.A. Specifications. 


SAMPLING AND ANALYSIS OF COAL FOR EXPORT. 


Tue British Engineering Standards Association has 
quite recently issued a British standard specification for the 
Sampling and Analysis of Coal for Export Purposes— 
No. 404, 1930. At the same time a report by Dr. E. 8. 
Grumell and Dr. A. C. Dunningham, of Imperial Chemical 
Industries, Ltd., on the Sampling of Small Fuel up to 
3in.—No. 403, 1930—has also been issued, because this 
report embodies some general principles of sampling, the 
explanations in regard to which are important, as they 
supply the justification for the, comparatively speak- 
ing, small samples required in the Export Specification. 
Without this report many would doubtless criticise the 
Export Specification’: somewhat seriously, but it is felt 
that if they will only read this report carefully, they will 
be bound to come to the same conclusion as have been 
arrived at by the members of the Committee themselves. 

It will be recalled that in November, 1927, at the 
invitation of the Department of Scientific and Industrial 
Research, this work was taken up by the Association. 
Since that date fully representative Committees, upon 
which users, coalowners, exporters, and those interested 
in the scientific side of the problem, have been actively 
engaged in thrashing out this difficult question. The Fuel 
Research Board unreservedly placed at the disposal of 
these Committees their report on the Methods of Analysis 
which they had used for the coal survey of the country, 
together with all the details of experimental work which 
had been carried out under their supervision for some years 
past. It will be realised that the question of sampling 
presented the most difficulties, particularly on account of 
the economic situation. 

In the early states an endeavour was made to base the 
proposals on the theory of size-weight ratio, which was 
first put forward by Mr. E. G. Bailey in the Journal 
of Industrial and Engineering Chemistry in 1909. As 
originally formulated, Bailey's theory stated that the 
errors to be incurred were a function of the ratio between 
the weight of the largest particles of impurity and the 
weight of the sample itself. 

So far as accuracy is concerned, the specification has 
been drawn up to assure that the ash content of the sample 
should be within +1 unit of the true ash content of the 
coal sampled. This led, in the preliminary proposals, 
to the inclusion of a very large minimum gross sample, 





control of power stations and high voltage networks. | so large, indeed, as to be unworkable in the export trade. 


A scheme of automatic control was applied by the 
G.E.C. to the operation of two large electric winders 
recently built for an Australian mining company. 
Two B.T.H. 2000-kKVA synchronous condensers, 
ordered during the year for installation in Australia, 
are of exceptional interest. 
control of the machines is provided by means of 
equipment arranged so that the machines will start 
when the power factor has fallen to a predetermined 
low value, continue to run and maintain the power 
factor at a desired value until such time as the load 
has been removed from them. Each condenser is 
started up by means of a motor directly coupled to 
the main shaft, and all the necessary protective 
relays are fitted to the equipment so that the machines 
can run without attention. 

Wireless communication gave rise to a very fair 
demand for high-voltage motor generators and 
switchboards, &c. The wireless industry is now, in 
fact, quite an asset to some of the large electrical 
manufacturers. A 500-kilowatt B.T.H. motor gene- 
rator, capable of giving 7000/12,000 volts on the D.C 
side, is now in the course of manufacture for use 
with the new telephony transmitter which is being 
installed by the G.P.O. at the Hilmorton wireless 


Complete automatic | 








In order to overcome this very practical difficulty, it 
was agreed to put forward two specifications, one for the 
export trade, in which the size of the gross sample would 
be reduced to meet the very real difficulties; the other 
for home use, in which the size of the gross sample would 
more nearly approximate to the size called for by the gas 
companies and industrial uses, 

In the export specification the sizes of gross samples 
suggested were, first of all, proportionate to the size of 
the consignment, the actual size being covered largely 
by the conditions at the exporting ports. These proposals 
were widely circulated to purchasers of British coal all 
over the world. They were somewhat severely criticised 
by continental importers on the grounds that the sizes 
of gross samples specified were not sufficient to be repre- 
sentative of any consi t. 

About this time Dr. Grimell and Dr. Dunningham 
produced a report on the sampling of small coal based on 
some years of investigation. In their report they re- 
examined Bailey's <a data, and, by a different 
reasoning, came to conclusions which indicated that much 
smaller weights of samples could be taken than had been 
recommended in the earlier paper. They proceeded to 
introduce certain modifications to Bailey’s original theory, 
and brought forward the relative degree of purity of the 
fuel—expressed as “average error” of the fuel—as a 
factor of primary importance in the theory of sampling. 
They showed that the “ average error ’’ was characteristic 





of the fuel, and that for any particular fuel it was 4 sur- 
prisingly constant quantity applicable not only to con- 
signments, but to individual wagons, and, moreover, 
appearing to bear a definite relationship to the total ash 
content. Their investigation proved, on theoretical 
grounds, the vitally important fact that it is not necessary 
to specify the very samples deemed desirable accord- 
ing to Bailey's original work. 

xperimental investigations of this theory have been 
carried out under the guidance of the Committee, and, 
as they corroborated the theory advanced, this theory 
has been adopted as a basis for the ——s Section of the 
Export Specification and the Specification for Home 
ty which is now nearly completed. 

The Committee unanimously agreed that this report 
which has had such a very important bearing on their 
discussion, should be issued at the same time as the speci- 
fication, so that the widest publicity might be given to the 
reasons which led the Committee to put forward their 


resent pro Is. 

“ As Sepals the methods of analysis, they are the simple, 
practical ones used in sound commercial practice at the 
present time. These have naturally not presented the same 
difficulties as the problem of sampling. At an early stage 
it was decided that the methods included should be those 
used day by day, so that the British standard specification 
would be easy of application to present-day trading con- 
ditions, both at home and abroad. 

Alternative methods are included for the estimation of 
moisture, volatile matter, and sulphur, and a recommenda- 
tion is incorporated that the analysis shall be reported 
on the air dry coal. 

The question of the sampling of coal larger than 3in. 
and run-of-mine coal is under investigation. A Committee 
is actively at work dealing with the matter, and at the 
present moment a comprehensive series of tests are being 
carried out by the Fuel Research Board, collieries, rail- 
ways, power stations, and gas companies throughout the 
country, in order to obtain the necessary experimental 
data on which to base a British standard specification. 

Committees are also engaged: in preparing British 
Standard Methods for the Determination of the Fusion 
Temperature of Coal Ash and the Agglutinating Value of 
Coal, and it is expected that these will shortly be available. 

In addition, Committees, working in close co-operation 
with the various coke research committees throughout the 
country, are dealing with the question of the sampling 
and analysis of coke. 

Another matter which is under consideration at the 
present time is the question of the nomenclature of sizing 
of coal and coke. It will be remembered that in 1927 
the Coal Cleansing Conference at Edinburgh passed a 
recommendation to the Association that a committee be 
set up to deal with this matter. It has not been possible 
to put this work in hand until the present time, as the 
committees have been fully occupied with the other 
questions already referred to. A conference will, how- 
ever, be held in the near future to consider the desirability 
of the work being proceeded with. 

The present issue of the Export Specification and the 
report on the Sampling of Small Fuel is in English only, 
but both French and German translations are being pre- 
pared to facilitate.their comprehension in the different 
countries to which British coal is exported. 

Copies of the specification—Sampling and Analysis of 
Coal for Export, No. 404, 1930—and of the report by 
Dr. Dunningham and Dr, Grumell—No. 403, 1930—may 
be obtained from the British Engineering Standards Asso 
ciation, Publications Department, 28, Victoria-street, 
London, 8.W. 1, price 2s. 2d. each post free. 








INDUSTRIAL MECHANISATION. 


THE most important industrial firms in the country will 
be represented at the National Conference on Industrial 
Mechanisation at the Hotel Metropole, London, on 
January 16th, when works directors and managers will 
discuss how production costs can be reduced by the wider 
use of machines. The Conference has been organised by 
a committee drawn from such bodies as the Industrial 
Welfare Society, the National Institute of Industrial 
Psychology and the British Engineers’ Association. The 
following programme has been arranged :— 

Morning session: 10.45 a.m., ‘‘ Mechanisation from the 
View-points of Ownership and Management.’ Chairman, 
Sir Gilbert C. Vyle, managing director, W. and T. Avery, 
Ltd.; speaker, Mr. W. Reavell, managing director, Reavell 
and Co., Ltd., Past-President Institution of Mechanical 
Engineers ; opener of discussion, Mr. A. P. Young, O.B.E., 
M.L.E.E., M.LA.E., manager, Rugby Works, British 
Thomson-Houston Company, Ltd. 

Luncheon: 1 p.m., Chairman, Sir Horace J. Wilson, 
K.C.B., C.B.E., Chief Industrial Adviser to H.M. Govern- 
ment ; guests, Mr. C. Bruce Gardner, managing director, 
the Securities Management Trust, Ltd., and Dr. Charles 
8S. Myers, F.R.8., Principal, National Institute of Indus- 
trial Psychology. 

Afternoon session ;: 2.45 p.m., ‘‘ Mechanisation from the 
View-point of Labour.” Chairman, Mr. Robert R. Hyde, 
Director, Industrial Welfare Society; speaker, Mr. 
George A. Isaacs, J.P., general secretary, National Society 
of Operative Printers and Assistants ; opener of discussion, 
Mr. D. A. Bremner, O.B.E., M.I. Mech. E., M.1.E.E., 
Director, British Engineers’ Association. 

Secretary, Mr. Stanley Townsend, 68, Victoria-street, 
London, 8.W. 1 (Victoria 3374). 











ExposiTion oF CHEMICAL age ay weeny | the week of 
May 4th to 9th inclusive, 1931, the Thirteenth Exposition of 
Chemical Industries will be held at the Grand Central Palace, 
New York. The Exposition will include three floors of exhibite 
devoted to the raw materials suitable for the manufacture of 
hemicals and chemical products, various other technical pro- 
ducts used in the arts and industries, apparatus and equipment, 
machinery, and the finished products of the chemical! industries. 
The machinery and apparatus will vary from laboratory equip- 
ment, supplies and instruments through instr ts of 

for reco: tem ture, pressure, volume, flow, and the many 
other factors which are brought under control in industrial 
operations, through the apparatus and equipment in large- 
seale operations. In many cases whole processes will be 











shown in operation. 
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Physical and Optical Societies’ 
Exhibition. 


No. I. 


‘Tux twenty-first annual Exhibition of the Physical 
and Optical Societies’ which was opened by Pro- 
fessor Sir Arthur Eddington at the Imperial 
College of Seience and Technology on Tuesday, 
January 6th, and which closed on January 8th, was 
as usual, well patronised. Although new scientific 
imstruments were, perhaps, not quite so numerous as 
on previous occasions, the show was, nevertheless, 
interesting and instructive. The research and experi- 
mental section, which contained many exhibits 
illustrating recent physical research, was well up 
to the usual standard, and for the first time the Post 
Office engineering research station was represented. 
Other exhibitors in this section were the British 
Thomson-Houston Company, the General Electric 
Company, the National Physical Laboratory 
the Rothamsted Experimental Station, the Gas 
Light and Coke Company, Supra Electra Motors, 
Ltd., and various individuals connected with scientific 
work. Probably the most attractive feature of the 
Exhibition was the Gramophone Company's new 
television system, which was demonstrated. The 
section for apprentices and learners, organised with 
the object of encouraging craftsmanship in the 
scientific instrument trade, was devoted to examples 
of craftsmanship in various branches of work cognate 
to the trade and to examples of draughtsmanship. 
For the work, prizes were awarded and, after judging 
had taken place, the exhibits were displayed. On 
Wednesday, a lecture was delivered by Mr. Lancaster- 
Jones “Searching for Minerals with Scientific 


on 














FIG. 1—TELEPHONE INSTRUMENT EFFICIENCY 
TESTER—PoST OFFICE 


Instruments,” and on Thursday, a lecture on “ The 
Physics of Sport,’’ by Professor Sir Gilbert Walker, 
F.R.S. 

The Post Office Engineering Research Station, 
of Dollis Hill, had several interesting exhibits. 
The telephone instrument efficiency tester shown in 
Figs. 1 and 2 has been developed to replace the exist- 
ing methods of acceptance testing telephone instru- 
ments. The chief considerations in designing the set 
have been accuracy and speed in testing and reli- 
ability in operation. Accuracy has been obtained by 
copying as far as possible the testing procedure of the 
corresponding speech test, and it is found that speeds 
in the neighbourhood of three times that of the speech 
test speed are regularly obtained. The method is to 
apply a noise to the apparatus under test which 
has been found to produce the same effect on the 
apparatus as speech. The output from the test instru- 
ment is measured by means of a special type of valve 
voltmeter. In order to obtain the efficiency of a 
piece of apparatus, it is necessary to know both the 
input and output powers, or, alternatively, the 
relation between them. This is effected automatically 
by so arranging the measuring instrument that it 
measures the difference in anode potential of two 
anode bend rectifiers, one of which is operated by a 
fraction of the oscillator output, and the other by the 
output of the test instrument. The fraction of oscil- 
lator voltage applied to the first rectifier is adjustable, 
so that if a standard instrument is placed under test 
the reading obtained may be made equal to zero. 
If the test instrument has an efficiency different 
from that of the standard, some figure other than 
zero will be obtained, and by means of a scale 
engraved on the measuring instrument the efficiency 
of the test instrument relative to the standard may 
be read off. This standard setting, as it is termed, 
may be checked by replacing the output from the 
apparatus under test by a fixed fraction of the oscil- 


later voltage, which has been adjusted so that the 
reading obtained is approximately the same as the 
reading that would have been obtained from a 
standard instrument. 

The oscillator is of the modulated rhythmic type, 
i.e., the fundamental varies rhythmically from 680 
to 1600 p.p.s. at a rate of 350 rhythms per minute, 
and is modulated by a fixed frequency of 180 p.p.s. 
The fixed frequency is filtered out after modulation, 
leaving the fundamental and two side bands. The 
output is applied to a loud speaker of the moving 
coil type, which has an arrangement of guards to 
facilitate the application of the test apparatus. The 
circuits are so arranged that in a large works where 
several sets would be required, one oscillator panel 

















FIG. 2--TELEPHONE INSTRUMENT EFFICIENCY 
TESTER-—-PoOST OFFICE 


can feed up to ten sets. A spare oscillator is essential 
in such a case to avoid lost time owing to breakdown. 

With the exceptiorr of the oscillator switch and 
filament rheostat, which are on the oscillator panel, 
all necessary controls are concentrated in the control 
panel, so that the oscillator may be left running when 
the rest of the testing position is shut down. All the 
necessary switching required in changing over the 
circuit for testing different types of telephone instru- 
ments is carried out by means of lever keys, so that 
the work of the operator is reduced to a minimum. 
The set is arranged to test the following types of 
instruments :—C.B. transmitters and wmicro-tele- 
phones, Bell receivers, L.B. transmitters and micro- 
telephones, operators’ head sets, breast-plate trans- 
mitters, and complete Bell sets of any type. The 
illustration, Fig. 3, shows a loud speaker used for 
testing a microphone, the loud speaker being con- 
nected up to the panel shown in Fig. 1. 

The instrument shown in Fig. 4, which is also 

















FiG. 3—LOUD SPEAKER FOR TESTING MICROPHONE 
—Post OFFICE 


exhibited by- the Post Office Engineering Research 
Station, is a test set for the measurement of small 
time periods. This instrument provides a quick and 
accurate method of measuring small time intervals— 
from 0-1 to 1500 milliseconds. Provision is made for 
the measurement of time intervals associated with 
electrical contacts generally, including time lags of 
relays, transit times, and momentary make or break 
periods. Use is made of the principle that the throw 
obtained on an instrument of long time period when 
a momentary known current flows through it, is a 
measure of the time during which the current is flow- 
ing. The movement consists of a Cambridge and Paul 
double-pivoted milli-voltmeter, giving a full-scale 
deflection of 150 divisions with 0-3 milliampéres. 
The time of swing of the needle—.e., quarter period— 








is in the neighbourhood of 2 seconds. The same 


instrument is also used to adjust the value of the 
momentary current flowing to a value appropriate 
to the range in use—#.e., to a large value for the 
measurement of the smallest times and to smaller 
values for larger times, according to which of the 
four ranges is being used. 

The set is used in conjunction with calibration 
curves obtained by oscillographic comparison with a 
standard 1000-cycle timing wave. When measuring 
the time lags of electrical apparatus, two contacts in 
the set, arranged so that they can conveniently be 
adjusted and checked for synchronism, are made to 
operate together. One of these controls the apparatus 
under test while the other switches current on to the 
ballistic instrument. This current persists until the 
operation of the contacts of the apparatus under test 
and the throw is therefore a measure of the delay in 
the apparatus. Two three-position keys are provided, 
and combinations of their positions enable the set 
to be used for a variety of measurements. Operating 
and release lags can be measured with reference to 
make or break contacts, either when the apparatus 
under test is controlled directly or when energised 
by the removal of a short circuit. The keys also 
provide for the measurement of simple time intervals. 
t.e., the time during which any two points are in 
contact or disconnected 

In addition to the ballister method of use, the set 
is also adapted for the examination of impulse dis- 
tortion in automatic telephony. The method in this 
case depends on the fact that, the steady deflection on 
a moving coil instrument supplied with uniformly 
interrupted D.C, is proportional to the fraction of the 
total time period during which the current is flowing. 

Among the exhibits of the General Electric Com 
pany’s Research Laboratories was a large cooled-anode 
valve of very recent design, which handles 100-kW 

















Fic. 4—SET FOR MEASURING SMALL TIME PERIODS 
—Post OFFICE 


input and has been tested at 20,000 volts. It has 
three filaments in parallel, each taking 75 ampéres 
at 30 volts, the filament leads being water-cooled. 
There were also two condenser microphones, one of 
which is a self-contained laboratory standard, with a 
calibrating four-terminal low-resistance incorporated 
in the instrument. The response to sound pressures 
in free air is sensibly flat from a few hundred to 6000 
cycles per second, which is the present limit of 
standardisation. The other model is similar, but of 
simplified construction, and is designed to a less 
rigorous specification. 

Hot cathode discharge tubes which were exhibited 
on the stand operate directly from the usual A.C. 
supplies at about 200-240 volts, without inter- 
mediate high voltage transforming gear. By using 
a hot cathode, with high thermionic emission, the 
usual large potential drop between cold electrodes 
is greatly reduced, and large arc discharge currents 
limited only by the electron-emitting capacity 
of the cathode, become possible. Tubes passing 
100 ampéres have been made. 

The potential across the tubes is between 50 and 
100 volts, and the difference between that pressure 
and the mains voltage is obtained, with small loss of 
efficiency, by means of a choke coil, which also serves 
to stabilise the discharge. The tubes exhibited 
pass discharge currents of 2 ampéres, and dissipate 
between 100 and 200 watts. The clear and various 
coloured glass tubes are filled with neon or neon and 
mercury, and give # range of red, green and blue 
colours. Tubes carrying an intense arc discharge in 
sodium vapour were also exhibited. These tubes are 
made of a special glass, characterised by a high boric 
acid content, which is resistant to attack from hot 
sodium vapour, and are sealed into an outer vacuum 
jacket to increase the operating temperature of the 
discharge. 

The luminous efficiencies of the tubes are as follows : 
—Neon (red), 10-12 lumens per watt ; neon-mercury 
(blue and green), 9-15 lumens per watt ; and sodium 
(yellow), 30-40 lumens per watt. The efficiency of a 
gas-filled tungsten filament lamp of 100-watt rating 
is about 12 lumens per watt, but is considerably 
less if the lamp is combined with a filter to give a 
coloured light. In the company’s recently developed 
sodium vapour lamp, which was also on view, an A.C. 





are passes between hot cathodes in sodium vapour. 

















Jan. 9, 1931 





THE ENGINEER 





45 








The discharge tube proper is made from a special 
glass, characterised by a high boric acid content, 
which is resistant to attack from the hot sodium 
vapour. It is enclosed within an outer jacket, which 
is exhausted, to increase the operating temperature 
of the dis¢harge, and to avoid condensation of the 
vapour owing to draughts. The tube contains metallic 
sodium and argon at a few millimetres pressure. 
[he initial discharge passes through the argon and 
the heat from this vaporises the sodium, which, 
within a minute or so of striking, renders the dis- 
charge intensely yellow, owing to the emission of 
the sodium D-lines. In addition, other lines in the 

















Fic. 5S CLIP-ON AMMETER -FERRANT! 
arc spectrum of sodium appear faintly, but the argon 
spectrum is suppressed. 

The light from the tube is therefore almost com- 
pletely monochromatic, and its luminous efficiency is 
high, reaching some 30-40 lumens per watt. 

The ripple neon discharge tube, referred to in the 
research section of our Annual Article on the Year's 
Progress in Electrical Engineering, was another inter- 
esting exhibit. The positive column of the discharge 
is constricted into one or more narrow cords by 
means of a slow stream of impurity which is admitted 
into the tube through a special valve. The narrow 
cords move about within the tube and assume a 


ammeter, exhibited by Ferranti, Ltd., of Hollinwood, 
Manchester. It is intended for the measurement of 
current in A.C. mains and bus-bars, which cannot be 
disconnected for the insertion of an ammeter or a 
current transformer, and it consists of a hinged current 


transformer carried on an insulated handle, with a | 
a trigger for opening and closing the core round the | 


conductor. On the front there is a 24in. instrument, 


which may have one, two, or three ranges controlled | 


by a self-contained switch, the ranges extending from 
100 to 1000 ampéres, full scale. A similar instru- 
ment was exhibited by Everett, Edgcumbe and Co., 
Ltd., and is referred to below. The Ferranti 2}in. 
moving iron instruments exhibited are believed to 
be the first instruments of this size to have the long 
scale are of 110 deg. and a scale length of 24in. The 
accuracy on A.C. is first grade, and it is nearly as 
good on D.C., whilst the torque is equal to that of 
the Ferranti range of 2}in. moving coil instruments. 
The consumption of a voltmeter of this type for 
measuring pressures up to 160 volts is only 4-6 
milliamps. The instrument is intimately shielded 
against magnetic fields, and the damping is such that 
the pointer comes to rest under B.E.S.A. conditions 
in one second. The firm exhibited a complete 
range of its moving coil and moving iron instruments, 
cell-testing instruments, rectifiers or phase rotation 
indicator, relays instrument, transformers, and sum- 
mation metering equipment. 

One of the most interesting exhibits of Everett, 
Edgcumbe and Co., Ltd., of Colindale Works, Hendon, 
N.W. 9, is the “ Synelock,” shown in Fig. 6, which, 
as the name implies, is a synchronously driven clock. 
Now that practically all the electricity supplies of 
London have their frequency accurately controlled 
at a mean value of 50 cycles per second, and that the 
provincial cities are rapidly following suit, it will 
shortly be possible for anyone to plug a “ Synclock ” 
into a wall socket and obtain the correct time without 
winding, setting or regulating the clocks. The clock 
illustrated is of the self-illuminated type, but various 
other types are made, including mantelshelf and 
large-dial public clocks. The firm's super-precision 
current transformers, with a nickel-iron core, 
which were also on view, have given some very re- 
markable results. Two transformers designed for 
5000 and 10,000 ampéres respectively supplied to the 
National Physical Laboratory recently, formed the 
subject of a paper read before the Institution of Elec- 
trical Engineers by Messrs. Spilsbury and Arnold, 
who found these transformers to have a ratio correct 
to one part in 10,000, and a phase displacement 
between primary and secondary currents of Jess than 
one minute of arc. Such precision, the authors pointed 
out, had placed the measurement of A.C. upon an 
entirely new footing. It was also shown that the 
transformers were unaffected by severe overloads. 
In the construction of these transformers, special 
precautions are taken to eliminate interference by 
strong magnetic fields, which, in the past, have often 
proved to be a source of error. With such high 
primary currents, it is evident that the voltage that 
would be generated in the event of the secondary being 
inadvertently open-circuited, whilst current was 
flowing in the secondary, would not only be destruc- 
tive to the transformer, but even dangerous to life. 
To avoid this danger the secondary terminals are 


fby means of a spring. In the illustration a smal! 
ammeter is shown mounted on the transformer, but, 
if preferred, two terminals can be provided for con- 
nection to a 5-ampére meter joined up by means of 
flexible leads. This current transformer can be given 
any desired range from 0-50 ampéres upwards, and 
double ranges can be provided if necessary. The 
| firm’s pocket instruments, as shown in Fig. 9, which 
only measure 2}in. by 3}in., are provided with fixing 
holes to enable them to be mounted in any piece of 
apparatus, or, alternatively, they can be carried 
about in the pocket.: The instrument shown is 
a combined D.C. ammeter and voltmeter, with 
ranges of 3 ampéres and 15 volts. The range can 
be extended in the case of voltmeters by compact 
series resistances. The range of moving coil D.C. 
ammeters is extended by means of shunts and of A.C. 
ammeters by means of multi-range portable current 
transformers. 

Another exhibit on this firm’s stand is the trans- 
former tap-changing indicator, shown in Fig. 10. 
As is well known, in the modern sub-stations, par- 
ticularly those connected with the 132-kV ‘“ Grid,” 
power transformers are provided with tappings for 
regulating purposes, an the change from one tap 
to another is often carried out automatically. In 
any case, it is essential for the operator to see at a 
glance on which tap the transformers are working 
at any moment, and also that the tap-changing 
switches are all on corresponding taps. 

The principle of operation is as follows :—A 
contact attached to the tap-changing switch slides 
over a potentiometer resistance so that the position 
of the contact always corresponds with that of the 
switch. If a constant voltage were always applied 
to the potentiometer resistance, the indicator might 
take the form of a simple voltmeter, but in practice 
wide fluctuations in voltage are met with, and the con- 
trol of the indicator is therefore made to be dependent 
on the voltage across the potentiometer, so that both 
deflecting and controlling torques are directly pro 
portional thereto, and the position of the indicator 
therefore corresponds with that of the sliding contact. 


One of the exhibits of Philips Lamps, Ltd., is the 
“* Matalix " pearl testing apparatus, shown in Fig. 11, 
which makes use of the principle of X-ray crystallo 
graphy for distinguishing between real and cultured 
pearls, and also establishes the authenticity or other- 
wise of precious and semi-precious stones. Pearls can 
also be usually examined, the degree of fluorescence 
providing an indication of their genuineness and source 
of origin. Briefly, the apparatus consists of a 
“* Metalix *’ tube mounted on telescopic legs and a 
device which allows a single beam of X-rays to impinge 
on the pearl is fitted over the aperture of the X-ray 
tube for the photographic method. This device is 
interchangeable with a fluoroscope for visual examina 
tions, the X-rays in this case being controlled by 
a foot switch, whilst in the case of the photographic 
method the exposure is governed by a time switch. 
As with ultra-violet rays, X-rays can excite 
fluorescence in many forms of organic and inorganic 
matter, and pearls from Japanese sources usually 
show pronounced fluorescence as compared with 
those of other origin. On the other hand, when sub- 
jected to bombardment by X-rays, natural pearls 
show only a very faint fluorescence and can, therefore, 
























































Fics. 6 TO 10—SYNCHRONOUS 


constantly-changing sinuous form, the movement 
being an electro-static effect caused by charges on 
the glass walls. The new type of discharge provides 
an interesting modification of the ordinary steady 
positive column tubes, hitherto used for advertise- 
ment and decorative work. The mobile positive 
column type of discharge is fairly well known as a 
transient effect obtained while the tube is being 
pumped, but it has not hitherto been obtained as a 
permanent effect. A method for making the move- 
ment permanent has, however, been developed at the 
research laboratories of the General Electric Company, 
Ltd., where experimental tubes of this type have 
been running continuously for 6000 hours. 

The instrument shown in Fig. 5 is a “clip on” 


CLocK, 





bridged by a vacuum tube, which discharges at about 
120 volts, and in so doing operates a relay which 
instantly short circuits the secondary terminals. 
Current transformers of this type—see Fig. 7—are 
made in various ranges from 10 ampéres upwards, 
the normal test pressure being 10,000 volts. 

The compact and portable hinged core current 
transformer shown in Fig. 8 has been designed to 
facilitate the rapid determination of the current flow- 
ing in an A.C. circuit without the necessity for the 
insertion of an ammeter or current transformer. 
The transformer has rectangular iron core, hinged at 
one corner and capable of being opened by pressing a 
trigger, and after encircling the conductor carrying the 
current to be measured the core closes automatically 





CURRENT TRANSFORMER AND ELECTRICAL INSTRUMENTS —EVERETT, EDGCUMBE 


be distinguished from cultured pearls. The shade 
of the faint fluorescence of natural pearls is also often 
a guide to their origin. The same phenomenon 
is exhibited by pearls which have been artificially 


coloured, and which, with the apparatus under 
consideration, are instantly recognisable. 
With precious stones, the fluoroscopic method 


often reveals characteristic features by which it is 
possible to distinguish between the synthetic and 
the genuine. Synthetic sapphires, for instance, 
exhibit pronounced fluorescence not evident in 


genuine specimens. Diamonds are readily discernible. 
The apparatus can also render service in the examina- 
tion of semi-precious stones. 
method 


It is possible by the 


to obtain characteristic 


photographic 
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diagrams on a film, and a marked difference in the 
appearance of the-image caused by a natural pearl 
and a cultured pearl is immediately apparent. When 
@ narrow beam of X-rays passes diametrically through 
a natural pearl, all the concentric layers are pierced 
perpendicularly. Diffused by the pearl, the rays 
produce a characteristic hexagonal image on the 
film. When, however, the X-ray beam pierces a 
cultured pearl—the mother-of-pearl centre of which 
consists of parallel layers—the resultant image 
will show, in addition to the hexagonal shape caused 
by the outside concentric layers, a quadrilateral 
image caused by the parallel layers of the core upon 
which the beam impinges in a similar direction. 

The Electroflo “ unit ’’ control pyrometer, shown 
in Figs. 12 and 13, was being exhibited, together 
with other new instruments, by Electroflo Meters 

















Fic. 11—PEARL TESTING APPARATUS—PHILIPS 


Company, Ltd. It is designed to open or close 
electrical circuits for the automatic regulation of the 
electrical supply to heaters, motors, &c. A special 
feature of the instrument is the mercury contactor 
switch, which will handle currents up to 30 ampéres 
at 440 volts without any relaying mechanism. For 
light duty electric furnaces, up to about 10 kilowatts 
capacity, the pyrometer can be connected directly 
to the furnace heaters or, in the case of larger furnaces, 
to the coils of the main circuit breaker. For fuel- 
fired furnaces, the switch will govern motors operating 
valves, damper mechanism or other machinery. 
The pyrometer consists of the standard Electrofio 
high-resistance movement, with automatic cold 
junction correction. The control mechanism is a 




















Fic. 12—** UNIT ** CONTROL .PYROMETER—ELECTROFLO 


simple mechanical device, the position of a power 
lever which controls the switch being determined solely 


by the position of the indicating pointer. 
An index is adjusted to the temperature at which 
it is desired to control the heating operation. Above 


the index is a control arm or tactor, which is periodic- 
ally lifted by means of a motor-driven cam operating 
a bell crank lever. The cam also serves as a crank, 
and imparts a reciprocating motion to a connecting- 
rod and pin, the latter moving in a specially shaped 
slot over a path determined by a lever or selector 
arm. As the cam rotates, the tactor is lifted and 
afterwards allowed to fall, thus tilting the bell crank 
lever, the lower end of which lifts a selector arm. 
The tip of this arm covers the upper portion of the 
slot, thereby restricting the motion of the pin in the 
connecting-rod, which traverses the lower path in 
the slot, catches a trigger and lifts the mercury switch, 
the trigger being held by means of a pawl. 

If the furnace is cold and ready to be started up, 


the indicating pointer will lie below the index and 
the tactor is allowed to fall behind the scale plate. 
By the operation described, the switch is lifted, 
thereby closing the electrical circuit and maintaining 
&@ supply of heat to the furnace until the indicating 
pointer rises just beyond the index. On falling, the 
tactor touches the indicating pointer and is restricted 
from further motion. The selector arm, the tip of 
which is covering the lower portion of the slot, is 
not now lifted by the bell crank lever, so that the 
pin must traverse the upper part in the slot, catching 

















Fic. 13—“ UNIT*’ CONTROL PYROMETER-—ELECTROFLO 


the pawl which releases the trigger and allows the 
switch to fall and open the circuit. The supply of 
heat to the furnace is interrupted until the pointer falls 
below the index, when the cycle of operation is repeated. 
The action is positive and, since it is only necessary 
for the pointer to touch the tactor, an infinitesimal 
movement of the former will cause the switch to 
operate and very close control can, therefore, be 
obtained. Since, by means of the motor-driven cam, 
any required lifting force is available, heavy mercury 
switches capable of handling 30 ampéres, can be 
employed. The advantages lie in the elimination of 
relays and delicate contacts operated by the moving 
pointer, and the simplification of operation and 


installation. 
(To be continued.) 








Central Electricity Board. 


THE SOUTH SCOTLAND ELECTRICITY SCHEME, 1930. 





Tue Central Electricity Board has received from 
the Electricity Commissioners a scheme entitled the 
South Scotland Electricity Scheme, 1930, which was 
published on Wednesday last. The area comprised 
presents certain features which differentiate it from 
the areas of other schemes. The extent of the area is 
about 4308 square miles, but much of it is forest or 
moorland, and the population at the last census was 
only 255,954, representing the low average density of 
about fifty-nine persons per square mile. Except for 
Galashiels, Hawick and Dumfries, the area has not 
yet been electrically developed. On the other hand, 
the area contains some important water power 
resources, which, if properly developed, could produce 
a supply of energy far in excess of the needs of the 
whole area. The utilisation of this water power would 
not be feasible apart from the “ grid,” but owing to the 
existence of the Board’s schemes in the North of 
England and in Central Scotland, these sources can 
now be usefully developed as a national asset. The 
Weir Committee referred to the development of water 
power as one of the possibilities likely to result from 
the establishment of a comprehensive network of 
transrrission mains. 

At present there are three generating stations in 
the area—Galashiels, Hawick and Dumfries. The 
present consumption is mainly concentrated in the 
areas immediately surrounding these stations. The 
consumption is estimated to rise to 16-88 million 
units in 1935 and 34-41 million units in 1943. Under 
the proposals the existing station at Galashiels and 
five proposed water power stations in Galloway will 
be selected and operated for the Board. 

The system of high-pressure main transmission 
lines has been laid out so as to enable the Board to 
develop the area to the best advantage, and also to 
export the energy generated at the hydro-electric 
stations to other areas. The main transmission 
system will comprise 150 route miles of line and seven 
transforming stations. The secondary transmission 
will involve a further four transforming stations. 
The Commissioners suggest the construction of addi- 
tional transmission lines, which are extremely desirable 





in order to develop the eastern portion of this scheme, 





and to link it up with Newcastle. They point out, 
however, that the scheme cannot carry this extension 
without some measure of financial assistance. 

The cost of the scheme to the Board for the erection 
of the transmission system is estimated at £662,234. 
In addition, there will be an expenditure by under- 
takers of about £2,806,000 on the construction of the 
hydro-electric stations and other extensions. The 
Commissioners have outlined a provisional plan of 
working the scheme with the necessary estimates 
These suggestions are, of course, tentative, since the 
working of the scheme, including the fixing of tarifts, 
is the responsibility of the Board; but, taking the 
figures as they stand, it is of interest to note that the 
Commissioners estimate that, in the ten years from 
1934 to 1943, there will be a saving of £103,876 to 
the three undertakers in the area, and a saving of 
£65,496 to the Board in respect of energy exported to 
the area of the neighbouring schemes. 








SIXTY YEARS AGO. 





Ir had been almost universally believed that the 
Prussians in their investment of Paris would not bombard 
the city. The reason for that view was founded on the 
strong impression that Bismarck’s policy was to starve the 
sity mto submission without damaging its buildings and 
its treasures, and upon the more concrete impression that 
the Prussian artillery was insufficient to drop shells on the 
capital from the distance at which it was held from the 
city by the defence works. Some time in November, 1870, 
the Prussians had made a parade of their siege train before 
the foreign correspondents, and had announced that th« 
bombardment would begin in about a week's time. The 
correspondents almost unanimously came to the conclu- 
sion that the Prussians were bluffing. They were not in 
the least impressed with the miscellaneous collection of 
guns, some of them antique in the extreme, which were 
shown to them as the weapons with which the threatened 
bombardment was to be carried out. The fixed day 
arrived, but the bombardment did not take place. Days 
and even weeks went by and still it was withheld. Little 
wonder, then, that people concluded that the Prussians’ 
threat would remain unfulfilled. The siege had, however, 
lasted much longer than the Prussian authorities had 
anticipated when the investment began on September 
19th, 1870. The troops had been called upon to spend a 
rigorous winter in uncomfortable quarters round the city. 
The rest of France was rapidly arming, and had at one or 
two points scored successes over the invaders. Finally, 
Krupps had produced guns of a power sufficient to bom- 
bard the city, and, unknown to the world in general, had 
succeeded in getting them into position in its neigh- 
bourhood. In the early days of January, 1871, the bom- 
bardment began. Writing from Paris under the date 
January 10th, our correspondent, in our issue of January 
13th—the dates are significant of the efficiency with which 
the balloon post was operating—told us something of the 
effects which so far had been produced. At first the 
Prussian shells had been mainly directed against the outer 
ring of forts and the redoubts. The material results 
achieved were, according to our correspondent, very 
insignificant, for many of the shells failed to explode. 
On the 5th the forts of Issy, Vanvres and Montrouge had 
been bombarded with extreme violence. Some of the 
redoubts were also heavily shelled and a few projectiles 
fell in the Quartier Saint Jacques. The defenders lost 
nine men killed and forty wounded. The greatest hit 
scored by the enemy was at the fort of Vanvres, where a 
shell burst into the wine store and staved several barrels. 
On the 9th, between 8 a.m. and 6 p.m., about 500 shells 
were thrown at Fort Montrouge. The only effect was to 
cause slight bruising to four men. During the whole of 
the following night the bombardment was kept up on 
Montrouge, Vaugirard and Grenelle. Many of the shells 
simply buried themselves safely in the ground, which had 
been softened by a thaw. Our correspondent did not state 
how much damage had been done during this night bom- 
bardment. It was continuing even as he wrote. But we 
are left to infer that it was slight from the fact that he was 
at pains to record the details concerning @ poor cantiniére 
who was killed in her bed in the Rue Daguerre. It is 
possible that our correspondent politically understated the 
effects being wrought by the Prussian bombardment, but 
from evidence given in his letter concerning the size and 
velocity of the enemy’s shells, there is reason*to believe 
that his picture of the general ineffectiveness of the bom- 

t up to the date of his letter was not greatly 


overdrawn. 








Locomotives or 1930.—We are asked by the Vulean Foundry, 
Ltd., Newton-le-Willows, to say that four ee engines 
were built for the North-Western Railway, India, not two, as 
stated in our article last week. Two are fitted with Caprotti 
and two with Lentz gear. The boiler pressure is 225 Ib. and the 
tractive effort 36,420 Ib. at 90 per cent. 


Fowter’s “ Untversat” Catcutator.—This useful pocket 
instrument has now been lightened, and its genera] appearance 
has been made more attractive. It has a single dial, 3}in. in 
diameter and the long scale, comprising three circles, has a length 
of 20in. One advantage of the circular form is that scales 
with different functions can be conveniently worked in conjunc- 
tion with each other if desired. The Universal calculator has 
six separate scales, arranged concentrically on a single”dial, 
so that they can be rotated together by means of a knurled nut. 
The scales have a@ common zero line, which rotates with them, 
and also a common cursor line, which is rotated by a nut at 
the side. The dial and cursor are operated through gearing 
and can be set with ease and rapidity. The whole of the 
mechanism is made with great accuracy and is enclosed in a 
light, well-made case to protect it from dirt and moisture. 
Accompanying the instrument the makers—Fowler and Co., 
53, New Tader-cteent, Manchester—present a book of instruc- 
tions, which includes an interesting biography and portrait 
of John Napier, the author and inventor of logarithms, who 
is described ¥ the writer of the biography as one of the “ world’s 
greatest men.” 
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Railway and Road Matters. 





Tae Great Western Railway Company, in giving the 
order for two new vessels for the Fishguard-Roaslare route, 
has specified that all the steel work shall be made in South 
Wales. 


Some 15 or 18 months ago the Inter-State Commerce 
Commission tentatively approved of the Pennsylvanian 
Railroad installing cab-signals without any train stop 
device, and recent advices show that the line between New 
York and Washington and between Altoona and Pittsburg, 
together with 2000 locomotives and 450 electric motor 
coaches, have been equipped accordingly. 


AccorDING to the Block Signal Statistics of the United 
States Inter-State Commerce Commission, there are, in 
that country, 228,391 track miles over which r 
trains are operated, and of these 149,891 track mo 
are protected by either automatic si or some form of 
block system. This that 34-37 cent. of the 
passenger track mileage no method of tock protection. 


One of the indirect means of increasing security advised 
by the Automatic Train Control Committee relates to the 
qualifications of firemen and passed firemen for driving 
duties. The Committee it as important that, when 
the practice does not a y obtain, firemen should 
go through an examination on the reading and ing 
of outdoor signals, and in the rules relative to the working 
of trains before they are permitted to qualify for driving 


Ww ork. 


AccoRDING to the Railway Returns for 1929, 53,513,329 
passenger train miles and 273,848,467 vehicle miles were 
worked electrically during that year. Of the latter figure, 
3,194,104 were worked by electric engines and 269,176 
by electric trains; the last were all on the London and 
North-Eastern. The corresponding train mileage and 
vehicle mileage for freight trains were 83,927 and 4,278,389. 
Of the latter, the L. and N.E. had 4,205,114 and the 
Metropolitan the remainder. 


We regret to announce the sudden death on Tuesday 
last of Mr. Joseph C. Sykes, the honorary general secretary 
since 1923 of the Institution of Locomotive i . 
Mr. Sykes was the second and eldest surviving son of 
Mr. W. R. Sykes, but, preferring to become a locomotive 
engineer rather than to follow his father in signal and 
telegraph engineering, he became a pupil of, and subse- 
quently an assistant to, Mr. William Kirtley, the locomo- 
tive superintendent of the London, Chatham and Dover 
Railway. 





Tue policy of the Great Western Company of obtaining 
electricity in bulk was continued during the past year 
with economical results. At Swansea, for instance, £3000 a 
year is being saved. An additional number of pumping 
stations at various places have been changed to electrical 
operation, and that has enabled the steam boilers and their 
attendants to be dispensed with. An ted service 
of trains on the Ealing and Shepherd's Bush Railway 
has necessitated the provision of additional conversion 
plant. The high-tension supply to the works at Swindon 
has proved satisfactory and economical, 


Tue closing of the Winsford branch of the Cheshire 
Lines Committee against passenger traffic, as from January 
Ist, prompts a reference to the fact that that branch was 
similarly closed, owing to its unprofitableness, some forty 

‘years ago, but it was represented to the Railway and 
Canal Commission that such was a withdrawal of “ reason- 
able facilities,” and the re-opening of the line was ordered. 
That judgment was, however, overruled in the case brought 
against the London and North-Western Railway by the 
Darlaston Local Board, when, as related in this column 
of our issue of October 24th, it was decided that a railway 
company was not compelled to provide facilities at a loss. 


Tue Dublin correspondent of The Times, writing under 
date of December 18th, anticipates the introduction by 
the Free State Government of legislation to place the com- 
plete control of all passenger and goods traffic in the area 
served by the Great Southern Railways Company 
in the hands of that company, with omnibus services as 
feeders. Like powers are to be given to the Dublin United 
Tramways Company for the Dublin metropolitan area. 
The Great Southern has an om with the Irish 
Omnibus Company which would eliminate competition 
between railway and road transport, but individual motor 
lorry owners, plying between the Free State towns, carry 
goods at uneconomic rates, and privately owned omnibuses 
are capturing much of the passenger traffic. 

Tue Lee-on-the-Solent Railway, which was closed 
against passenger traffic on December 31st, was a line 
which the Sout Railway was compelled, by the Rail- 
ways Act, 1921, to acquire against its own wishes. The 
railway had been worked by the London and South- 
Western, but had never paid its way ; moreover, it was on 
land belonging to the War Office, which department could 
remove it at any time without compensation. The 
Southern Railway was, however, forced to take over 
the line, together with its financial liabilities. An engi- 
neering feature of interest was—and perhaps still is—some 
level crossing gates that were p open by’a fender on 
the front of the locomotive ; held open by the depression 
of a bar of the whole length of the crossing, and were 
restored by a weight when the train passed off the bar. 


It is our custom, in the first issue of the New Year, 
to refer to the number of fatal railway accidents of the 
preceding twelve months. A year ago we delayed the note 
until January 10th in the hope that the Ashchurch 
collision of January 8th, 1929, would be the only fatal 
accident of the period. Our hopes were justified and we 
were sanguine enough to hope that a similar delay this 
year would allow us to say that since Ashchurch there had 
been only one accident in which lost. their 
lives. That was at Culgaith of last, when 
one passenger was killed. We were too optimistic, as the 
serious disaster at Carlisle on Saturday last spoilt the 
record. We can, however, report that in 1930, as in 1929, 
there was only one fatal passenger train accident, which 
is a record for two consecutive years that has been excelled 
only by the records of 1908 and 1909. In the former year 


Notes and Memoranda. 





Ir is estimated that the teak forests of Java cover an 
area of 1,897,000 acres. 


Or the 200,000 miles of roads in India, only about 
60,000 miles are metalled. 


Tue Pampanga River irrigation scheme in the Phili 
Islands will serve an area of 42,000 acres and will 
some 100,500 gallons of water per second. 


Ir is said that the rainfall at Tacoma, U.S.A., has 
uniformly decreased from 54in. a year in 1902 to 23in. 
in 1929. The phenomenon is giving some concern to the 
local hydro-electric engineers. 

Durine the eleven weeks ending on December 28th the 
vessels of the Anglo-Norwegian Holdings Fleet made a 
eatch, in the Antarctic, of whales which produced 134,600 
barrels of oil, valued at over £500,000. 


AccoRDING to data secured from the Chinese Maritime 
Customs, the importation of machinery through Shanghai 
has greatly increased during recent months. Weaving 
machinery forms the largest portion of the increase. 


A RECORD is claimed by the Westinghouse Electric Com- 
pany, of America, by the design and manufacture of a 
400 horse-power synchronous motor in forty-eight days. 
It is one of two motors for driving rolling mills. One of 
the motors runs at 112} revolutions per minute and the 
other at 106 revolutions. 


THE report on the working of the Indian Boilers Act, 
in the Madras Presidency, Coorg and Bangalore Civil 
and Military Station for the year 1929-30, reveals that the 
number of accidents to boilers during the year was 11. 
Excepting one which was serious and resulted in the death 
of two operatives due to the defective condition of the 
crown plate of the boiler concerned, the others were minor 
accidents. 


In the search for a cast iron with improved resistance 
to heat and corrosion, an interesting alloy, named Nimol, 
has been developed in Canada containing 75 per cent. 
common cast iron, 4 per cent. chromium and 21 per cent. 
Monel metal. The new alloy has already proved its useful- 
ness in many ways, as, for instance, for supports in metal- 
lurgical furnaces and where resistance to sulphuric and 
hydrochloric acids is required. 


Some rather striking figures as to the water power 
resources of Africa were given by Mr. L. B. Woodworth 
at a recent meeting of the South African Institute of Elec- 
trical Engineers. He said that while the estimated 

tential water power of northern America was 62 million 

rse-power, that of Africa was 190 millions. It ap 
that of this vast amount only about 44 million horse- 
power is available in the British parts of Africa. The 
major part is controlled by Belgium. 


ine 
b 


A Srocknoim metallurgist has, according to the Iron 
and Coal Trades Review, recently patented a method of 
aluminising iron at a temperature of 900 deg. Cent., 
which makes the iron resist rust, oxidation and the influence 
of corroding gases and fluids. Through the new process 
the aluminium does not only cover the surface of the 
metal, but partly permeates the iron, thus forming a 
bond of great resistive and protective power. This 
process, after having been tested by the Sandviken 
Iron and Steel Works, has yielded such good results 
that the Sandviken concern has acquired the sole rights 
of using it for cold-drawn and rolled tubes and cold- 
drawn hoops, &c. The invention is being exploited by a 
new company, the Aktiebolaget Stockholms Aluminiser- 
ingsfabrik. 

Tue August issue of the Journal of Research of the 
Bureau of Standards, Washington, contains an account 
of the determination of the thermal properties of saturated 
water and steam from 0 deg. to 270 deg. Cent. by Messrs. 
N. 8. Osborne, H. F. Stimson and E. F. Fiock, and a 
critical review of the measurements of these properties 
now available by Mr. E. F. Fiock. The determinations 
were made by electrically heating in a closed vessel a 
sample of the fluid at one saturation state until it attained 
a second saturation state, and measuring the electrical 
energy necessary. The results are expressed in tables 
of heat content of liquid, latent heat, heat content of 
vapour, in international joules per gramme; of entropy 
of liquid and entropy of vapour in international jo 
per gramme per degree Centigrade, for each 10 deg. 
from 0 deg. to 270 deg. Cent. The results of the critical 
review of existing data are embodied in charts of the 
same quantities, and they show that from 0 deg. to 100 
deg. Cent. the published steam tables agree with each other 
within the limits of tolerance of the International Skeleton 
Steam Tables of 1929, but that at higher temperatures 
several of the tables give figures which lie well outside these 
limits. 

An Association of International Patentees, Incor- 
porated, with headquarters in New York and corre- 
sponding secretaries in various parts of the world, has, says 
Nature, recently been formed. Its objects are to care 
for the interests of patentees and their congeners, to 
promote improvements in patent law, to help patentees 
to find financial support, to organise exhibitions and 
conferences, and to supply information. The movement 
is at present mainly centred in the United States, though 
it aspires to become international. Its vice-presidents 
include eleven ministers of various nations accredited 
to the United States, Dr. Hugo Eckener, Professor Einstein, 
and two distinguished representatives of Canada and 
British Honduras. The advisory board is drawn from 
England, the United States, the committee on scientific 
and educational research from Canada and the United 


States and the advisory committee on patents from 
foreign diplomatic representatives accredited to the 
United States. National councils are in process of forma- 


tion in other parts of the world. The success of such a 
body in exerting international influence and in attaining 
its object—particularly the notoriously difficult one of 
finding financial support for struggling inventors— 
must depend mainly on the personality and enthusiasm 
shown by its more active promoters, and the probable 
extent of its success can scarcely be predicted at this early 





there was no such accident, and in the latter but one. 





stage. 





Miscellanea. 





Tue Copperas Bank Forge at Pallion, Sunderland, is 
being equipped with a new 1000-ton forging press. 


Ir is said that the graphite deposits of the Amur Valley, 
in Siberia, amount to some 500 million tons. A one- 
tenth of this quantity is claimed to be of first-class quality. 

Aw electrically operated traverser and coai hoist are to be 
installed at the Great Western Railway Company's Queen 
Alexandra Dock, Cardiff, by the Hydraulic Engineering 
Company, of Chester. 

Tue London and North-Eastern Railway Coeerey 
proposes to provide mechanical coaling plants at its loco 
motive depdts at York, Leeds (Neville-hill), Hull (Botanic 
Gardens), and Selby. 

Ir is expected that the potash mines of the Cardona 
(Catalonie) Mines in Spain, which have now been sunk to a 
depth of 645 m., will produce, during the next twelve 
months, some 200,000 tons of crude salts. 

Tre total available hydro-electric resources of the 
province of Quebec are estimated to be 8,459,000 H.P. 
under conditions of ordinary minimum flow, or 13,064,000 
H.P. ordinarily available for six months of the year. 


A REPoRT from Canton states that a group of wealthy 

ts in Canton have formed a company to exploit 

the coalfields in the North River districts. Coalfields are 

especially numerous in Kukkong and Lokcheong, and the 

quality of the coal is said to be in no way inferior to that 
imported. 

A NEw tank is to be provided for test work in ship pro 
pulsion at the National Physical Laboratory at Teddington 
at a cost of £45,000. It is to be 207ft. long, 20ft. wide, and 
9ft. deep. The new tank has become owing to 
the rapidly increasing demand for test work for the 
merchant navy. 

ARRANGEMENTS are being made for the development of 
two large deposits of phosphate rock in ia. One is 
at Djebel Onk, near A woe and the other is not far away 
at Bled El Habda. The rock is said to be 25 m. thick and 
the deposits are estimated to contain 350 million metric 
tons, and 25 million tons of rock respectively. The beds 
ean be worked open cast. 

AN injunction was granted by Judge David G. Jenkins 
in the Court of Common Pleas, Mahoning, County Ohio, 
on December 29th, against the proposed 1,000,000,000 
dollars—£200,000,000—merger of Youngstown Sheet 
and Tube Company with the Bethlehem Steel Corporation 
after a legal battle lasting six months, one of the longest 
in company law on record in the United States. 


Tue rebuilding of and various additions to quays, 
cranes and buildings are planned for Stockholm Harbour 
during 1931. Among other things, 247 m. of the quay 
in the imner part of the city will be broadened, gaining an 
area of 1740 square metres. A similar job in the harbour 
in the northern outskirts of the city is estimated to cost 
630,000 crowns. Along the Hammarby Canal, which 
is built south-east of the city, to connect Lake Malaren 
with the Baltic Sea, there is a hill separating the quays. 
For the blasting away of this hill and constructing a quay 
it is estimated that an expenditure of 2,160,000 crowns 
will be required. In addition, a new port is planned at 
Arstadal, on the southern part of the Hammarby Canal, 
which will cost 1,180,000 crowns. 


THE programme of port improvement to be carried on 
in Montreal Harbour during the winter months has been 
much enlarged by the decision of the Montreal Harbour 
Commissioners to with the erection of new 
wharves at Windmill Point. The new work in the upper 
section of the port is expected to involve an expenditure 
of nearly 1,500,000 dollars. Announcement was made 
some two months ago that the down-stream side of the 
King Edward Pier would be reconstructed at a cost of 
approximately 1,500,000 dollars, and other harbout 
works announced at the same time involved an additional 
500,000 dollars. A total cost of £3,500,000 dollars is, 
therefore, indicated for improvements to wharfage to 
be carried out in Montreal Harbour during the period of 
closed navigation in the St. Lawrence River this winter. 


A messace from Cartagena states that the Colombian 
Government has authorised the immediate reconstruction 
of the Cartagena wharf, which was completely destroyed 
by fire last August. The harbour, which is considered to 
be the best on the north coast of South America, is formed 
by an indentation of the coast line shut in by two long 
islands lying parallel to the mainland. It covers an area 
of 62-5 square miles, and affords deep and secure anchor- 
ages. Before the conflagration ample facilities for loading 
and unloading large ships were available, and the loss of 
the wharf proved a serious setback to foreign trade. It is 
also proposed to deepen the Bocachica, one of the entrances 
to the port, and to improve the terminal facilities. Several 
privately-owned wharves will be acquired, which, with the 
whole of the new construction, will be placed under State 
supervision. The estimated cost of the work, including 
electrically operated equipment, is 2,500,000 pesos 
(£500,000). 

At the request of the Italian Government, the order 
placed by the Navigazione Generale Italiana with the 
Ansaldo shipyard at Genoa for the 47,000 gross ton super- 
liner “‘ Rex *’ will be hurried-on, and the ship is to be com- 
pleted in fifteen months, thus eclipsing by two months the 
record set up by the same shipyard in the construction of 
the 35,000 gross ton turbine-driven “‘ Roma ”’ for the same 
line. Over 3500 tons of steel plate have already been put 
into place. The ship will have a length over all of 265 m., 
a beam of 29-50 m., a trial speed of over 27 knots, and a 
cruising speed that will allow it to complete the voyage 
from Genoa to New York in seven days, or an average 

of 24-25 knots. There will be ten decks; one, 
exclusively for sports, will include an elaborate miniature 
golf course and a large open-air swimming bath with a 
surrounding beach. Other constructional features will be 
a complete theatre, a chapel, and large public rooms 
decorated in the styles adopted on the steamships ‘‘ Roma’ 
and “ Augustus,” and modelled after the interiors of 
famous Italian palaces. The accommodation will be for 





500 first-class passengers, 300 second, 25 second inter- 
mediate, and 900 third. The crew will number 800. 
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SOME NEW MARINE WATER-TUBE BOILERS OF 1930 


(For description see.page 52.) 





FRAMEWORK AND DRUMS OF A JOHNSON BOILER BOWER TUBSED READY FOR OUTER CASING 





BABCOCK AND WILCOX SECTIONAL EXPRESS-TYPE BOILER Sipe-Firep YARROW BOILER FOR “EMPRESS OF JAPAN’ 
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British and Foreign Fighting Ships. 


, 1931. 


In our review last week of naval construction 
during 1930 we gave particulars of all the important 
vessels which have been completed or are being 
built abroad, as well as at home. It is always 
instructive to compare the contemporary designs 
of British and foreign men-of-war, and never more 
so than to-day, when the tonnage and armament 
of practically every vessel are strictly regulated by 
international covenant. While these regulations 
place the designer at a certain disadvantage by 
confining him to a maximum displacement, which 
on no account must be overstepped by the fraction 
of a ton, they also act as a spur to his ingenuity. 
Consider, for example, the design of a ‘‘ County ” 
cruiser. It is ordained by treaty that the dis- 
placement of the ship as completed, but without 
fuel or reserve feed water on board, shall not 
exceed 10,000 tons. To the constructor now comes 
the naval staff officer, who presents his minimum 
demands as to armament, protection, speed, and 
radius. These, in turn, are more or less dictated 
by current practice abroad, for it would obviously 
be questionable policy to build ships which in 
fighting power or any other vital attribute were 
inferior to coeval ships under foreign flags. 

As will be shown later, Great British has, in fact, 
adopted this unwise policy ; but for the moment we 
are dealing with technical problems confronting the 
designer of a 10,000-ton cruiser. He must make 
provision for an armament of at least eight 8in. 
guns, each weighing 16} tons unmounted, and for 
machinery of not less than 80,000 8.H.P.—two 
items which together encroach heavily on his 
tm | Margin of displacement. When to these are added 
the armour plate and other protective elements 
which even a modern cruiser cannot safely dispense 
with, he at once realises that scantling, machinery, 
and other weights must be ruthlessly pared down 
if the projected ship is to be kept within the pre- 
scribed tonnage. While it is no secret that progress 
has been made in the development of weight- 
saving methods by Admiralty constructors and 
engineers, the details have not been published. 
On the other hand, interesting particulars of 
the new light-weight propelling and auxiliary 


machinery for United States cruisers are given 
in the American Society of Naval Engineers 
Journal for November last. By the adoption 
of various devices the weight per unit of shaft 
horse-power in a 10,000-ton cruiser will be 
reduced from 45 lb. to 38 Ib., in a 7500-ton cruiser 
from 41 lb. to 34 1b., and in a 1250-ton destroyer 
from 36 lb. to 30 lb.—a very substantial economy, 
having regard to the fact that the estimated shaft 
horse-power of each type is respectively 106,750, 
94,000, and 28,000. From Germany, where treaty 
restrictions press even more heavily on the naval 
constructor, come reports of weight-paring methods 
which are revolutionary. In the case of the 
10,000-ton *‘ armoured ship” ‘** Ersatz Preussen,”’ 
a saving of 500 tons in the weight of hull alone is 
reported to have been effected by the use of special 
steel and electric welding. Moreover, the internal 
combustion propelling machinery of this ship, 
which is of an entirely new design, will, it is claimed, 
develop one unit of power for every 17} lb. of 
weight, though we understand that the auxiliary 
plant is not included in this estimate. France, 
Italy, and Japan are all producing ships of remark- 
able power in proportion to their tonnage. We 
might add that the trial speed performances of 
recent French and Italian naval craft have been 
widely advertised—a legitimate form of national 
propaganda which has brought its reward in the 
form of valuable contracts from foreign Govern 
ments. That our own constructors and engineers, 
working under similar conditions, could match 
these results we have no doubt whatever. Un- 
fortunately, the Admiralty nowadays appears to 
allow contractors very little scope in which to 
exercise their initiative. Specifications complete 
almost to the last detail are sent out from White- 
hall. While this course results in a uniformity 
of type which is advantageous for many reasons, 
it has the serious drawback of denying to ship- 
builders the opportunity of applying their ripe 
experience to the service of the nation. What they 
can achieve when granted a reasonably free hand 
has been demonstrated by the torpedo craft recently 
built or designed for foreign Governments by three 
of our leading shipbuilding firms. It is exceedingly 
probable that were a number of destroyer con- 
tracts to be placed with these and other experienced 
firms, only the tonnage and maximum speed being 
specified by the Admiralty, we should obtain a 
flotilla of very high average efficiency, and apart 
from trivial differences in appearances, no sacrifice 
of homogeneity would result. While paying full 
tribute to the skill of the Admiralty constructors, 
we are of opinion that the Navy and the nation 
would stand to benefit by encouraging private firms 
to submit competitive designs. Too rigid an 
adherence to official ship plans is to be deprecated. 
In the past it has been responsible for the building 
of a great number of ships which were inferior 
not only to foreign vessels of the like period, but 
to vessels designed and built by British firms for 
other Governments. We have especially in mind 
the famous Elswick cruisers of the ‘nineties, which, 
ton for ton, were incomparably better value than 
the Admiralty cruisers of that date. Apologists for 
the latter prophesied that the Elswick ships, 
* these lightly built, over-gunned, speed machines,” 
would very soon wear out, and in any case lacked 
the robust sea-keeping qualities to which the 
British Admiralty attached high importance. 
Nevertheless, from the searching test of prolonged 
and arduous sea service, the Elswick types emerged 


triumphant, and to this day several of these 
veterans are in full commission. 
As for our latest cruisers, the “‘ County ”’ type 


of 10,000 tons, it is not encouraging to find them 
outclassed in one essential quality or another by 
practically every foreign contemporary. - The 
French and Italian ships are much faster—from 
three to four knots, if the trial figures which have 
been released can be accepted—the American and 
Japanese ships are armed more heavily. Our 
cruisers, it may be, are superior in protection and 
in their behaviour at sea, but of this there is no 
definite proof. If there is any reason in the world 
why our ships should not be as speedy and as 
heavily gunned as the very best of their ‘‘ opposite 
numbers *’ designed abroad, we should be interested 
to know it. Certainly there is no technical reason, 
for the high proficiency of British industry in every 
branch of shipbuilding and marine engineering has 
been conclusively proved time and again. At the 
present time there are particularly cogent reasons 
why every ship we build should be of the most 
efficient type possible. The future strength of our 
Navy has been fixed within very narrow, not to 
say dangerously narrow, limits. We have not only 








accepted a numerical standard of cruiser strength 
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which everyone knows to be far below the minimum 
fixed by expert naval opinion as adequate for the 
defence of our floating trade, but we have pledged 
ourselves to build only little, while other Powers 
built large, cruisers. Four foreign nations are now 
engaged in constructing 10,000-ton cruisers armed 
with Sin. guns; in this country the solitary 
cruiser on the stocks is a vessel of 6400 tons, armed 
with 6in. guns. There is, needless to say, no pre- 
cedent for this extraordinary state of affairs, the 
significance of which appears to have escaped 
public attention. According to the meagre and 
unofficial details available, H.M.S. “ Leander,” 
the cruiser referred to, is to steam at 35 knots. 
Further, it is reported, she will be armed with 
eight 6in. guns of an exceptionally powerful model, 
which are capable of elevation up to 70 deg. 
These details may sound impressive, but they do 
not alter the fact that the “Leander” will be 
definitely inferior in fighting value to the 10,000- 
ton cruisers which are being multiplied abroad. 
We have heard it said that a 6in. gun cruiser 
would have at least a “ sporting chance ’’ against 
an opponent carrying 8in. guns. We do not believe 
it, and recent war experience justifies our scepticism. 
At 10,000 yards range the striking energy of the 
Sin. gun is three times as great as that of the 6in.; 
it is superior in accuracy, and both in smashing and 
explosive power the 8in. 250 lb. shell is far more 
potent than the 6in. 100 Ib. projectile. Conse- 
quently, to pit a “ Leander” against any of the 
larger foreign cruisers would be to court almost 
certain disaster. That is only one of the disturb- 
ing features of a situation which may well be viewed 
with apprehension by all who give thought to the 
future security of the Empire. 


The Coal Sampling Question Settled. 


Or all the multitudinous specifications issued 
by the B.E.S.A. there has probably been none so 
badly needed, and at the same time so difficult to 
propound as that recently issued for the sampling 
and analysis of coal. The standardisation of 
methods of analysis was the least part of the 
problem, both in magnitude and importance. The 
real difficulty was to get a proper sample of the 
coal for the chemist to work on. For an analysis 
to have any value, the sample analysed must 
obviously be representative of the bulk, and it is 
equally necessary that the fact that it is representa- 
tive shall be above suspicion. It is this last re- 
quirement that has caused all the trouble about 
sampling. Using the word “ sample ” to mean the 
whole collection of increments or sub-samples set 
aside for reduction and testing, the important ques- 
tions to decide are how big the sample must be and 
how many increments it should be composed of, 
to make reasonably certain that it shall be typical 
of the bulk. The B.E.S.A. instructions on these 
points are clear and definite, and what is more, the 
sizes of samples recommended are small enough 
to make the labour and expense of dealing with 
them a comparatively minor matter. Indeed, the 
smaliness of the samples specified, and the state- 
ment that their size need not be increased, however 
large the bulk they represented, made it seem 
advisable to disarm criticism by publishing the 
grounds on which the conclusions were based. 
Hence, simultaneously with the specification 
referred to there has been issued a report by Dr. 
E. 8. Grumell and Dr. A. C. Dunningham, giving 
the results of investigations carried out by them. 
The authors consider the question of sampling 
with reference to the determination of one factor 
only, namely, the ash content; but there is no reason 
to suppose that a sample representative of the bulk 
in this respect would not be equally representative 
so far as calorific value, volatile matter, and other 
characteristics are concerned. 

It is not too much to say that the work of 
Dr. Grumell and Dr. Dunningham, as disclosed 
by their report, is of outstanding merit. It 
far surpasses in value anything yet done in 
this country or abroad with regard to the 
sampling of coal. Scientific reasoning, supported 
by a vast range of experiments, has at last 
been applied to the problem of sampling, and 
the outcome has been the formulation of rules of 
the greatest practical utility. The conclusions of 
the authors may sometimes cause surprise, but their 
reasoning seems unanswerable, provided only that 
one admits the relevance of the normal law of 
errors to the distribution of the ash in coal. Nor 
should there be any reluctance to do so. As 
Lippmann humorously remarked, ‘“ Everybody 
believes in the law of errors, the experimenters 
because they think the mathematicians have proved 


validity has been established by observation.” 
However this may be, the fact remains that the 
law is our most generally trustworthy guide in 
matters pertaining to probability, and sizice the 
goodness of a sample can be measured by the degree 
of probability that its composition is identical 
with the average of the bulk, the applicability of 
the law becomes evident. For the purpose of 
deciding on a method of sampling, it was assumed 
that a sample would be commercially satisfactory 
if ninety-nine out of every hundred samples so 
taken would show an ash content varying by not 
more than one unit from the true ash content of 
the bulk. To strive for any greater accuracy than 
this was regarded as unnecessary, especially in 
view of the unavoidable errors of analysis after- 
wards. The first step was to consider the varia- 
tion found in different samples from the same bulk. 
There are several ways of expressing this variation 
by figures. The simplest is to take it as the average 
of the amounts by which a number of individual 
tests differ from the average of the lot. This 
*“* mean absolute deviation ” or “ average residual,” 
as it is called by different writers on the theory of 
probability, was found to be surprisingly constant 
for any given class of coal. For different classes 
it was found to vary with the average ash content, 
according to a straight line law. On these two 
facts, together with the law of errors, the rules for 
sampling have been built up. The importance of 
the average residual, in the Grumell-Dunningham 
theory, lies in the fact that for practical purposes 
it can be taken as exactly proportional to the much 
more important function known as the probable 
error, and it therefore enables the latter to be 
immediately calculated. The probable error is, 
of course, that variation from the true value within 
which half of the tests will fall. The conditions of 
the problem, however, are that ninety-nine out 
of a hundred tests shall come within one unit of 
the truth. Reference to tabulated values of the 
probability-integral—and we may here remark 
that there is no need to go to the Continent for 
such tables, as the authors seem to imply—show 
that the degree of accuracy stipulated requires the 
probable error to be limited to 0-26 per cent. 
A well-known theorem shows how this can be done. 
The probable error of individual samples being 
known, the theorem tells us that the probable error 
of the average of a number of samples is inversely 
proportional to the square root of their number. 
The same is true with regard to sub-samples or 
increments ; hence, once we know the probable 
error characteristic of any fuel, we can readily 
find the number of increments required to con- 
stitute a sample which shall, ninety-nine times out 
of a hundred, represent the bulk within | per cent. 
This, in outline, is the Grumell-Dunningham 
theory, on which the recommendations of the 
B.E.S.A. are founded. The authors have not only 
established it, but have adapted it to practical 
application by determining the number and weight 
of increments necessary to secure commercial 
accuracy with coals of different quality. As 
their report shows, it has been verified and re- 
verified until no reasonable doubt as to its dependa- 
bility can remain. The method cannot, of course, 
give absolute certainty. Nothing could give that 
except the passage of the whole of the consignment 
through the laboratory, and even then the figures 
would be valueless, as there would be no coal left 
to burn. In matters like sampling one has to 
depend on probability, whether it be expressed 
mathematically or not. The unexpected may 
always happen, and under any method of sampling 
a highly improbable result is still possible. This is 
not only evident, but it is proved by figures in the 
report itself. In one case fifty tests were made on 
a consignment of 0-75in. washed beans, and from 
the characteristics of the fuel so determined, it 
followed by the law of probability that no greater 
variation than 2-10 per cent. was to be expected 
in 10,000 tests. Nevertheless, an actual maximum 
variation as great as 2-42 per cent. was met with 
in the fifty tests carried out. Again, in an equal 
number of tests of 1-25in. dry slack, a maximum 
variation of 11-15 per cent. was obtained, although 
by the theory of probability the variation should 
not have exceeded 8-19 per cent. in 10,000 
tests. Such cases, however, were exceptional. 
In general, the variations found were in fair accord 
with theory. The latter, as will be noticed, has 
nothing whatever to say as regards the total weight 
of the consignment. Exactly the same size of 
sample is called for, theoretically, for any given 
class of coal, whatever the magnitude of the bulk, 
the only condition being that the sub-samples 
shall be taken from points spread uniformly over the 
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whole. For consignments up to 50 tons, and these 


would cover the requirements of ordinary boiler 
tests, the theoretical weights of sample are adhered 
to, but for larger quantities the B.E.S.A. have 
doubled the theoretical weights, in order to allow 
a factor of safety. Even so, for lin. coal with no 
more than 6 per cent. of ash, the total sample 
need not be more than 40 Ib. in weight. At the 
other end of the scale, for 3in. coal containing 
ash in excess of 20 per cent., a minimum sample of 
925 lb. is required to get the same degree of 
accuracy. For each quality and size of coal there 
is an appropriate minimum size of sample specified, 
and this having been obtained, the business of 
reducing it to the weight of a quarter of a pound 
for sending to the laboratory has to be carried out. 
Explicit directions are given by the B.E.S.A. for 
effecting the reduction, and Drs. Grumell and 
Dunningham insist that they must be rigidly 
adhered to. 

But with all respect to the size-weight ratio, 
on which the instructions are founded, one 
cannot help wondering whether such great elabo- 
ration of grindings, mixings, and quarterings is 
really necessary. When all is said and done, the 
quantity of coal actually tested is only about a 
thimblefull. It requires great faith to believe that 
its component particles will be drawn uniformly 
from an original sample of some hundreds of 
pounds, no matter how much it is mixed up. 
There would appear to be room for some more 
useful work in investigating this point experi- 
mentally. One could get a comparative figure for 
the accuracy of any method of reduction by noting 
the average variation between individual test 
samples all obtained independently, but by the 
same method of reduction. There is no need for 
this accuracy to be greater than that of sampling or 
of testing, and it may well be found that all the 
accuracy necessary could be obtained by much 
less labour and trouble than required to carry out 
the instructions referred to. This, however, is a 
minor point. The great thing is that at last, thanks 
to Dr. Grumell, Dr. Dunningham, and the British 
Engineering Standards Association, we have been 
provided with definite and logical rules for the 
sampling of small coal. 


The Carlisle Railway Accident. 


Ir will probably be found, when the facts are 
investigated next week at the Ministry of Transport 
inquiry by Colonel Mount, that early railway history 
has played a part in the fatal railway accident of 
Saturday last at Carlisle. When the Newcastle and 
Carlisle Railway, in the middle ‘thirties, entered 
the latter city the terminus, possibly because it was 
the first railway communication to enter Carlisle, 
was outside the city on its south side. Later, the 
line was extended to the basin of the Carlisle 
Canal—a waterway that gave access to the sea at 
Port Carlisle. The canal was soon afterwards 
converted into a railway by an independent com- 
pany, which subsequently became part of the 
North British Railway Company, and when the 
latter built its Waverley route from Edinburgh to 
Carlisle its southern terminus was at Canal Junc- 
tion, about 1} miles from Carlisle Station, and the 
Caledonian Railway Company, which owned the 
West Coast main line to the North, laid in a con- 
nection from the signal-box at Canal Junction to 
its main line at Carlisle No. 3 signal-box. That 
gave the North British access to Carlisle Citadel 
Station—the main line station then used by the 
Caledonian, Lancaster and Carlisle, Maryport and 
Carlisle, North-Eastern, and, later, by the Glasgow 
and South-Western and the Midland Railways. The 
Waverley route crossed the Caledonian main line 
at right angles and from north-east to south-west 
and joined the Port Carlisle line by a severe left- 
handed curve, and the new connection to the Cale- 
donian was commenced by a continuation of the 
same curve, which was then reversed and the main 
line coupled up by a severe right-handed curve. 
How severe the radii of these curves are may be 
judged from the fact that they are governed by a 
speed limit of 10 m.p.h. It was at the outgoing 
end of the Caledonian—now London, Midland and 
Scottish—curve that the derailment occurred. 
Whilst it is neither practicable nor desirable to 
discuss the cause of the accident at this moment we 
may observe that, unfortunate though it be, it 
has the advantage of once more bringing out 
the remarkable record for safety enjoyed by British 
railways. During last year, 1930, there was only 
one train accident wherein passengers lost their 
lives, and in 1929 also there was only one. An 
added misfortune to the present accident is that it 
occurred within five days of the completion of two 
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passengers. Put another way, since the Ashchurch | automobile engine with overhead valves could work 


accident of January 8th, 1929, when three 
passengers lost their lives, there has been but the 
Culgaith collision of March 6th, 1930, when one 
passenger was killed. 








Institution of Mechanical Engineers. 





INDUCTION, DISTRIBUTION AND TURBULENCE IN 
PETROL ENGINES. 


THE paper presented by Dr. 8. J. Davies before the 
Institution of Mechanical Engineers last Friday even- 
ing dealt with certain fundamental factors affecting 
the efficient operation of petrol engines. It was 
primarily, if not exclusively, of interest to internal 
combustion engine specialists. Those who took part 
in the discussion belonged to that category without 
exception, and without exception they appeared very 
uncertain as to the extent to which the paper had 
advanced existing knowledge concerning the factors 
with which it dealt. To the average engineer desirous 
of maintaining touch with the developments being 
made in the leading branches of the profession outside 
his own the paper will undoubtedly seem over- 
burdened with detail and to arrive in the end at no 
very obvious conclusion of outstanding importance. 

What, the general reader will ask, is it all about ? 
The title of the paper will tell him that Dr. Davies 
set out to investigate the induction conditions, distri- 
bution and turbulence in petrol engines. The general 
reader must be presumed to know already that these 
factors are of critical importance in all forms of internal 
combustion engine, and that previously they have 
been made the subject of prolonged and painstaking 
study by Dugald Clerk, Ricardo, the late Bertram 
Hopkinson, and many other well-known investigators. 
We might therefore be excused if our first feeling were 
one of surprise that Dr. Davies could find anything 
fresh to discover concerning these subjects or any 
fresh angle from which to attack their investigation. 
That feeling, although pardonable, would be founded 
on an incomplete appreciation of the situation. Take, 
for instance, the third and most important of Dr. 
Davies’ factors, turbulence. The beneficial effects of 
turbulent movement in the mixture charge in internal 
combustion engines have been fully appreciated for 
many years, certainly since 1913, when Hopkinson 
lectured on the subject at the Royal Institution. It 
cannot, however, be said that we even yet know all 
that is desirable about turbulence. We have fair 
knowledge as to why it should be beneficial, but we do 
not know precisely the nature of the motion which we 
call turbulent, and there are large gaps in our know- 
ledge concerning the conditions which produce and 
control it. As some evidence of the existing state of 
information regarding turbulence, reference may be 
made to the fact that at the Fuel Research Station it 
has been found necessary quite recently to study its 
nature in a fundamental manner. Mr. Robert Cook 
told the meeting last Friday something about the 
results obtained. A report on the investigations is, 
we understand, now in preparation. Briefly, a glass 
cylinder head was fitted to a Ricardo single-cylinder 
sleeve valve engine, which was motored round while 
a stream of sparks was allowed to enter the cylinder 
with the intake air. The spark paths were photo- 
graphed—see the accompanying engravings—and 
revealed the movement of the charge under running 
conditions. The results recorded were somewhat 
unexpected. Neither at low speed—200 r.p.m.—or 
at high speed—1500 r.p.m.—was any indiscriminate 
turbulence observed, although the conditions were 
such as would supposedly have produced it. The 
motion was found to be in general a fairly regular 
high-speed swirl. Still more striking is the fact that 
indiscriminate turbulence could be produced only 
with difficulty, and that when the engine was run with 
petrol as fuel under the conditions requisite for the 
production of indiscriminate turbulence the highest 
value to which the compression ratio could be usefully 
raised was 5-7 to 1, whereas under the conditions 
producing a high-speed swirl the compression ratio 
could usefully be raised to 7-9 to 1. It should not, 
however, be hastily concluded that we should abandon 
our previous efforts to produce indiscriminate turbu- 
lence and seek instead to create a high-speed swirl. 
It was noted that with indiscriminate turbulence the 

engine ran with exceptional smoothness and quiet- 
ness, but that with a high-speed swirl the running was 
harsh. 

It is not known how far these results are peculiar 
to the type of engine from which they were obtained. 
They are, however, sufficient to show that we are still 
very far from understanding all about turbulence. 
So, too, in the case of induction conditions and distri- 
bution, the two other factors dealt with by Dr. 
Davies. Of the induction conditions the velocity of 
the mixture through the inlet valves is an important 
one. Some authorities hold that the best results are 
given in an average four-stroke engine when the inlet 
velocity is between 120ft. and 150ft. per second. It 
was really this question of inlet velocity which set 
Dr. Davies going on the investigations dealt with in 
his paper, although, before he had finished, the scope 
of his research became very much wider. He speedily 


discovered that a particular four-cylinder, four-stroke 


reasonably satisfactorily with inlet velocities as low 
as 80ft. per second or as high as 284ft. per second. 
The truth is that inlet velocity is of primary import- 
ance because of its influence on the production of 
turbulence, and consequently the best value to adopt 
must be dependent to a very large extent on the form 
of the cylinder head and the disposition of the valves. 
In any event the term “inlet velocity ’’ covers a 
factor which, while important, cannot be closely 
defined or measured except by the adoption of an 
arbitrary convention. It is usually calculated by 
multiplying the mean piston speed by the ratio of the 
piston area to the maximum area through the valve. 
The figure so arrived at can at best be but the average 
velocity with which the mixture passes through the 





ong’ i+ 


alec 














valve, the maximum value occurring when the piston 
is near the middle of its stroke, being very much 
higher than the average. There are, too, several 
obvious secondary reasons why the conventional 
inlet velocity should fail to possess any absolute value 
as a standard of comparison. 

Finally, we have the question of distribution. 
Perfect distribution may be defined as the admission 
of a uniform strength of mixture to all the cylinders 
of a multi-cylinder engine. In practice the distribu- 
tion is governed by the shape of the induction passages, 
the position of the carburetter and other factors. 
Experience has taught designers what conditions 
encourage good distribution and what conditions 
give bad distribution. There is, however, no accepted 
method of measuring the efficiency of distribution 
achieved in any specific engine. One method followed 
is to analyse the exhaust gases from each cylinder, 
and from the figures obtained to calculate the pro- 
portion of air and fuel in the separate charges. Some 
maintain that this is the only sure method of deter- 

















mining how far uniformity of distribution is being 
realised. It is certainly a difficult and tedious method 
of reaching the desired result. An alternative process, 
credited by Dr. Davies to Ricardo, takes us some- 
what deeply into the fundamentals of internal 
combustion. 

The thermal efficiency of an internal combustion 
engine is, in the ordinary way, calculated by com- 
paring the energy actually generated with the energy 
which would be liberated if all the fue! in the mixture 
were completely united with air. This thermal effi- 
ciency on a fuel basis may be designated yf. Alterna- 
tively, the thermal efficiency may be calculated by com- 
paring the energy actually generated with the energy 
which would be liberated if all the air in the mixture 
were completely united with fuel of the quality 
being used, This thermal efficiency on an air basis 
may be designated 7 a. In general, the air efficiency 
is higher than the fuel efficiency. The exact value 
of each depends upon the mixture strength and other 
running conditions, and that mixture strength which 
gives the fuel efficiency yf its maximum value is 





not necessarily the same as that which gives the air 











efficiency 4@ its maximum value. According to Dr. 
Davies, Ricardo’s suggested criterion of distribution 
efficiency is the ratio of 1 f to 7a, the values of the two 
efficiencies in this ratio being their respective 
maximum values. 

We are not sure that Mr. Ricardo will admit the 
correctness of Dr. Davies’ interpretation of the 
remarks made in the second volume of his work on 
the internal combustion engine. Ricardo certainly 
does not specifically define 7 f/ya@ as the distribution 
efficiency. At one point he refers to an engine with 
an air efficiency of 25-6 per cent. and a fuel efficiency 
of 23-8 per cent., which figures, he says, show “‘ that 
the efficiency of distribution, if such a term may be 
used, was ... 93 per cent.’’ Dr. Davies has con- 
verted this guarded statement into a rigorous formule. 
In some of his tests he found that what he calls the 
Ricardo distribution efficiency reached values in 
excess of 100 per cent. He, therefore, sought to modify 
the “Ricardo” expression. For reasons set out 
in his paper, he was led to abolish the maximum 
value of 7f from the numerator of the expression 
for the distribution efficiency. In its place he substi- 
tuted that value of the air efficiency 74 shown by the 
engine when the mixture strength was of the correct 
value to secure complete combustion. For the 
denominator he retained the maximum value of 
4@. That maximum value, in general, occurs when 
the mixture strength is richer than the mixture for 
correct combustion. 

It was pointed out to Dr. Davies, notably by Mr. 
Pye, that he had somewhat severely strained 
Ricardo’s views in order to extract from them a 
general expression for the distribution efficiency 
of an internal combustion engine. Whether that be 
so or not, it is evident that a satisfactory method 
of measuring the distribution efficiency has yet to 
be proposed. To obtain maximum value from a 
given engine each cylinder should receive a uniform 
strength of mixture, and that strength should ke 
something of the order of 10 to 20 per cent. richer 
in fuel than is required for complete combustion. 
Faulty distribution may result in some of the cylinders 
obtaining this mixture and others obtaining a still 
richer mixture. Faulty distribution may also, 
under other conditions, result in some of the cylinders 
obtaining the optimum 10 to 20 per cent. rich mixture 
and in others obtaining a weaker mixture, one, let 
us say, of the correct strength for complete combus- 
tion, or even less than that strength. It is quite 
certain that Ricardo’s very guarded suggestion for 
a measure of the distribution efficiency is based on 
facts which are applicable only to mixtures which 
are richer than the strength required for complete 
combustion. As a criterion of distribution efficiency 
the expression max. 7 f/max. 7@ cannot, on any inter- 
pretation of Ricardo’s words, be held to apply if 
the weakest cylinder of the group is receiving a 
mixture which is less than 5 per cent. richer than the 
mixture required for complete combustion. We believe 
we are correct in saying that the distribution efficiency 
as calculated by the “ Ricardo ” formula is beneficially 
affected by the delivery to some of the cylinders 
of a mixture weaker than that required for complete 
combustion. If that is so, the one-sided nature of 
the criterion and its misleading tendency stand 
apparent. How far Dr. Davies’ modified formula 
is an improvement in this respect, we are not quite 
certain. 

From all the above remarks something will be 
gathered concerning the subjects debated by Dr. 
Davies in his paper. The experiments on which he 
based his arguments were in the main carried out on a 
four-cylinder, four-stroke overhead valve automobile 
engine. His chief method of experiment consisted of 
testing the output and efficiency of the engine with 
different forms of valve. The normal valves were of 
the plain poppet type. The modified valves were 
poppet valves shrouded with skirts extending to 
varying extents round the circumference or with 
skirts broken up by slots into a series of fingers. ‘These 
various forms of skirt permitted the effective port 
area of the valves to be reduced to any desired extent, 
and therefore enabled the original primary object 
of the experiments to be carried out, namely, a study 
of the effect of inlet velocity on the running of the 
engine. The experimental results obtained with 
these valves, together with other results obtained 
from the engine by additional experiments, were 
ultimately studied with a view to throwing light on 
questions affecting turbulence, distribution and in- 
duction. 

As for the conclusions reached by Dr. Davies, it 
may be said that he was very cautious in the matter 
of drawing deductions. As one speaker in the dis- 
cussion complained, he seemed to prefer to present his 
results and to leave his readers and audience to inter- 
pret their general bearing. We have already indicated 
fairly clearly the nature of Dr. Davies’ conclusions 
concerning the measurement of distribution efficiency. 
As regards turbulence, he expressed the view that 
improvements were to be expected in the performance 
of engines by controlling the type of turbulence set 
up in the cylinder. He distinguished two possible 
types of turbulence. “‘ Port ”’ turbulence is derived 
from the kinetic energy imparted to the charge during 
its passage through the inlet ports and the velocity 
set up may persist right through the compression 
period. ‘“‘ Piston ’’ turbulence is set up mainly during 
the compression stroke and is dependent upon the 
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form of the piston crown and the combustion space 
in the cylinder head. In most overhead valve 
engines ‘port’ turbulence predominates. In side 
valve engines the design promotes “ piston ”’ turbul- 
ence. The author’s experiments being mainly carried 
out on an overhead valve engine, are held to throw 
particular light on “ port’ turbulence. The shroud- 
ing of the valves not only affected the inlet velocity 
but provided a method of controlling the turbulence. 
Dr. Davies, however, suggested that by giving a 
suitable form to the inlet passages equally good results 
as regarded turbulence might be realised. 

The discussion, as we have already indicated, was 
confined to internal combustion specialists. One of 
the principal directions of general interest which their 
criticism took related to the fact that Dr. Davies’ 
four-cylinder overhead valve engine was initially of 
poor efficiency, and therefore that the improvement 
which he succeeded in making in its performance by 
shrouding the valves—he increased its original 
efficiency on a fuel basis from 24 to 28 per cent.—was 
not to be taken as a general indication of the improve- 
ment which might be effected by the same means in 
engines originally more efficient. A warning, too, 
was uttered regarding the application of the results 
to heavy oil engines. In such engines the turbulence 
was of a “last-minute” character, which was not 
only quite different from that obtained in a petrol 
engine, but was very much more effective. One 
speaker objected to the author's suggestion that the 
distribution efficiency could be affected in any way by 
modifying the form of the valves. The effects pro- 
duced by such modification, it was argued, could only 
be effects inside the cylinders after distribution had 
taken place. Another speaker criticised Dr. Davies’ 
division of turbulence into “ port ”’ and “ piston ” 
types. He held that better descriptions were otderly 
turbulence, that was to say, a rotary motion of the 
charge, and disorderly turbulence. This suggestion 
was appropriately supported by the immediately 
sueceeding speaker, Mr. Robert Cook, who showed 
by the slides reproduced herewith and already referred 
to that turbulence, at least in the particular engine 
with which he experimented, was in general in the 
form of a high-speed rotation, although indiscriminate 
turbulence could also occur. Several speakers, 
experts though they were in internal combustion 
engine subjects, referred to the difficulty of digesting 
the facts presented in the paper, and urged that a 
careful summary of it ought to be prepared. To that 
argument, Dr. Davies replied that over 400 separate 
experiments had been carried out by himself or his 
students at Armstrong College and King’s College, 
London, and that he was fully conscious of the fact 
that in bringing the paper down to a reasonable length 
he had, of necessity, to omit much that might 
have helped to a better understanding of his results 
and conclusions. 








DIESEL ELECTRIC TRACTION. 


In a paper on Diesel Electric Traction, which Mr. 
A. E. L. Chorlton read before the North-Western Branch 
of the Institution of Mechanical Engineers on November 
28th, the author said that in his extended experience with 
that system, it had been borne in on him most strongly that 
the high first cost was really the greatest factor in prevent- 
ing @ more rapid development in the use of the oil engine 
for railway work. 

Enthusiasts had succeeded in different countries in 
devising, first, ingenious locomotives, and, secondly, in 
getting their construction undertaken and trials made 
with them, but when it became clear to those concerned 
that the capital cost was as high as it proved to be, and 
that the hope of reducing it was not as strong as it should 
have been, then further development lagged. A com- 
parative price given to the author in Germany was that 
a 1500 B.H.P. steam locomotive of the latest type would 
cost £10,000, and the similar powered Diesel electric one 
£25,000. At an earlier date a continental engineer had 
expressed the opinion that for real development work in 
the use of oil power, the oil locomotive must cost not more 
than 50 per cent. over its steam brother. It was difficult 
to assess a right balance of these two opinions ; but, at any 
rate, the present figures might be considered too high, and 
if they were maintained there was little hope of much 
increase of usage in this country. 

With the question of the high capital cost prominently 
before one, the decision as to the horse-power required per 
ton for train haulage became a basic one. 

A change over from steam conditions, even with a lower 
capital cost in mind, must secure improved working, for 
it was obvious that in any new service faster operation 
was called for, apart from the other conditions. He found 
that the standard unit on the Canadian National Rail- 
ways was a 300 H.P. car. That car on low-grade routes 
hauled two trailers, a total of 110-115 tons. The pro- 
vision thus was 2} B.H.P. per ton, and it had been 
found to be ample, and might be taken as a guide for level 
services, when stops were not so frequent and when the 
density of traffic was relatively low. Lower powers still 
might be used and the smaller experimental train on the 
Buenos Aires and Great Southern provided only 2} B.H.P. 
perton. The larger train on that railway used for suburban 
service had about 4 B.H.P. per ton, a separate vehicle with 
1200 B.H.P. installed being used. The trial train experi- 
mented with on the London, Midland and Scottish Rail- 
way had a weight of 150 tons for a 500 B.H.P. engine, 
and thus gave 3} B.H.P. per ton. 

The conclusion reached by the author was that 
4 H.P. per ton could be the figure to be decided upon, 
when capital cost and acceleration and all the other factors 
were duly taken into account. Hedid not think it wise to 





try and rival the full electric in acceleration, the gains to 
be made being so small. 





Steamships and Steam Marine 
Engineering in 1930. 


No. Il. (Conclusion).* 
Dredgers of 1930 (continued). 


In the Renfrew yard of Lobnitz and Co., Ltd., 
four suction hopper dredgers were constructed for 
the Mexican Government. Three of them have a 
length of 255ft., a beam of 42ft. and a depth of 20ft., 
with a dredging depth of 12m. The hopper capacity 
of these ships is 14,000 tons, and there is a 20in. bore 
200 m. floating pipe line and a 1000 m. shore pipe 
line of the same diameter. The designed s of 
the dredgers when loaded is 9 knots. A slightly smaller 
non-propelling cutter suction dredger for Mexican 
service was also built. A number of other dredgers 
and dredging equipment was supplied by Lobnitz 
and Co., Ltd. At Paisley, Fleming and Ferguson, 
Ltd., built two electrically-driven dredgers and a 
floating pumping station and hopper barge. 


Improvements in Propelling Machinery. 

From the description given in our first article of 
the large liners and Cross-channel steamers completed 
in 1930, some idea of the progress made in geared 
steam turbine propulsion will have been gathered. 
The outstanding installations were those for the C.P.R. 
liners ‘“‘ Empress of Japan” and “Empress of 
Britain,’ in which noteworthy advances have to be 
recorded in the design and lay-out of the turbine and 
gearing seatings, the arrangement of valves, steam 
pipes, and the high-pressure boiler installations. In 
both these ships, Parsons type turbines are employed. 
At the Turbinia Works of the Parsons Marine Steam 
Turbine Company, Ltd., an aggregate horse-power 
of 47,300 of geared turbines was constructed, and 
gearing for 74,600 S.H.P. was cut, an additional 
80,000 S.H.P. of gearing being completed for other 
firms in conjunction with turbines. 


Marine Boiler Design in 1930. 


Without doubt, the most interesting phase of 
marine engineering practice in 1930 was the advance 
we have to record in boiler design. Successful efforts 
were made to reduce the number of boiler units re- 
quired in a large liner, with a corresponding saving 
in space, weight, and first cost, and a smaller number 
of boiler attendants. One of the most original of the 
new designs was that of the Johnson boiler which is 
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associated with the name of Mr. J. Johnson, the 
superintendent engineer of Canadian Pacific Steam- 
ships, Ltd., who, in recent years, has done so much to 
advance high-pressure, high-temperature, geared 
turbine propulsion. In Mr. Johnson’s opinion, the 
existing types of water-tube boilers all bear traces of 
their original design, which was produced for hand- 
firing with coal. Now that injected fuel in the form 
of either oil or powdered coal is used, it becomes 
possible to enclose the furnace, so that it is surrounded 
by water tubes, all of which are exposed to 
radiant heat and some fraction to heating by con- 
vection. On page 48 we reproduce two views of 
a “Johnson’”’ water-tube boiler, which was built 
by Yarrow and Co., Ltd., for the C.P.R. steamer 
“Princess Helene,” referred to in our last article. 
It will be seen that two large-diameter drums are 
employed. They are supported on the front and back 
walls of the boiler in such a manner that free expan- 
sion can take place. The tubes are curved round to 
form a cylindrical surface, and there are also—as 
shown in Fig. 5—a central and end walls of tubes. Air- 
cooled or water-screened refractory material is 
arranged at the front of the furnace to support the 
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temperature of combustion and to shorten the flame. 
The diameters of the tubes are so proportioned in 
relation to their length and duty that good circula- 
tion on the Yarrow principle is obtained without 
priming. The size of the furnace is so fixed that the 
requisite length for complete combustion is obtained 
before the gases leave the boiler. A feature of the 
boiler is the use of preheated air at a temperature 
of 500 deg. Fah., which heat is obtained partly by an 
air heater arranged above the boiler, and partly by 
contact with the front part of the furnace walls. 
Tests which were made on the boiler installed on the 
“Princess Helene,” and on a 10,000 S8.H.P. single- 
ended boiler—shown in Fig. 6—which was built by 
John Brown and Co., Ltd., at Clydebank, and forms 
part of the boiler equipment of the “‘ Empress of 
Britain,” show that at mercantile ratings and for 
the same efficiency, the Johnson boiler will yield for 
the same weight of boiler and air heater, double the 
output of the three-drum water-tube boiler. The 
average transmission rate over the whole tube surface 
is shown to be doubled, while the mean transmission 
rate in the furnace tubes is reduced. It is claimed that 
the inside of the tubes are easily examined, and brushed, 
and brickwork renewals are reduced to a minimum. 
Spare tubes are carried in straight lengths, and can 
be bent in the boiler-room should they be required. 
Designs have already been prepared for single-ended 
and double-ended Johnson boilers with designed 
outputs up to 10,000 and 20,000 S.H.P. respectively, 
and the special requirements of naval service have 
not been overlooked. 

Noteworthy developments took place with regard 
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to the Yarrow water-tube boiler during the last year. 
Six large boilers of this type were constructed to 
Yarrow deigns by the Fairfield Shipbuilding and 
Engineering Company, Ltd., for the “‘ Empress of 
Japan,” one of which is shown on page 48. They 
are side-fired, and the normal output of the installa- 
tion is 30,000 S.H.P. In Fig. 7 we illustrate one of 
eight Yarrow boilers, which are being constructed at 
Scotstoun and Barrow for the new P. and O. turbo- 
electrically propelled liners “ Strathnaver” and 
“ Strathaird,” which are being built by Vickers- 
Armstrongs, Ltd., at Barrow-in-Furness. Four of 
these boilers form the main boiler installation in 
each ship, and they are accommodated in a boiler- 
room, having a length of 60ft. 6in. and about 80ft., 
the full width of the ship. The heating surface of 
each boiler is 12,500 square feet, and the working 
pressure 425 lb. per square inch, with 750 deg. Fah. 
total superheat and temperature. The four boilers 
will provide steam for 28,000 S.H.P., and two of them 
are designed to give the ship a speed of 16} knots. 
For auxiliary and port use, two smaller 3000 square 
feet boilers, operating under the same steam con- 
ditions, are fitted in each of the ships, Towards 
the end of the year it was announced that the design 
of the boilers for the new Cunarder had been entrusted 
to Messrs. Yarrow, and that they would be built at 
Clydebank by John Brown and Co., Ltd. 

In our issue of October 3rd last we gave an account 
ot some new high-pressure marine water-tube develop- 
ments at Babcock and Wilcox’s Renfrew works. 
The firm has under construction a demonstration 
boiler designed for a working pressure of 1575 Ib., and 
a superheated steam temperature of 850 deg. Fah., 
while we saw in operation the 550 Ib., 750 deg. 
marine water-tube boiler illustrated in Fig. 8, which 
was operating with powdered coal. A feature of this 
boiler is the water-cooled smooth ashpit floor, which 
produces a flaky friable ash of a non-caking type. 
The two 500 lb. high-pressure water-tube boilers on 
the “‘ King George” were also inspected. Through- 
out the year they gave uninterrupted and satis- 
factory service, with easy steaming. 





A new boiler of 1930 was the Babcock and Wilcox 
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sectional express type, which was designed and built 
by the American Babcock and Wilcox Company, 
and was tested in the Philadelphia Naval Yard. As 
the illustration on page 48 shows, the boiler follows 
to a large extent normal B. and W. design as regards 
its circulation, but the headers are cylindrical in 
form, each of the elements comprising two headers 
and the associated tube bank. The lower portion of 
the boiler heating surface consists of a tube screen 
with the tubes expanded into horizontal bottom 
headers. All connections between the steam drum, 
hottom drum, and headers are made by standard 
nipples. 

The bottom two rows of tubes have a diameter of 
2in. and are followed by four rows of Il}in. dia- 
meter tubes, which form the lower section of the heat- 
ing surface. The remainding tubes can be l}in. 
or lin. in diameter, and are arranged to give a 
deep nest with a high heat transfer efficiency. A 
superheater of the interdeck type is placed between 
the lower tubes and the sections. The first boiler 
of the sectional express type was tested by Com 
mander J. G. Broshek, of the United States Navy, 
and gave boiler, superheater, and furnace efficiencies 
varying from 84-62 to 82-75, when burning from 
(}-25 lb. to 1 lb. of fuel oil per square foot of heating 
surface, and operating at 300 lb. working pressure. 


boiler, only the two side furnaces would have super- 
heater elements at the back of the combustion 
chamber. When manceuvring, therefore, under which 
condition less steam would be flowing through the 
superheater than normally, the side furnaces could 
be eased and the heat fully maintained on the centre 
furnace only, which arrangement would give con- 
siderable latitude in the matter of superheater tem- 
perature regulation. By using steam blowers, the 
tubes can be kept clean and the high efficiency main- 
tained. In the earlier designs of combustion chamber 
superheaters, the spear ends, which are staggered 
in relation to each other to give an even gas flow, were 
slightly baffled. Such a baffle has been shown by 
practical running to be unnecessary, and the spear 
ends are now continued well into the throat of 
the furnace, so that the full effect of the furnace 
heat is utilised. 

For a smaller degree of superheat, namely, about 
120 deg., the uptake superheater designed by T. 
Sugden and Co., Ltd., of London, was supplied to 
twelve ships, including ** Bank" and “ Clan " liners 
and the whaling factory *‘ Tafelberg.’’ The operation 
of this type of superheater at sea has shown that very 





Further tests at 6001lb. pressure showed overall 
efficiencies of over 80 per cent., all tests being carried 
out without air heaters. The design is one which, 
we learn, will be put forward by the British Babcock 
and Wilcox Company for those conditions in which a 
light boiler of the narrow-tube type is required. 

An interesting boiler development in Germany was | 








Fic. 7--7000 H.P. YARROW BOILER: FOR P. AND O. 
LINERS 


the installation by Blohm and Voss, of Hamburg, of | 
a Siemens-Benson critical pressure boiler, on the | 
Hamburg-America ship “‘ Uckermark.”” This ship | 
has been working from Hamburg to Port Said, with, | 
we understand, very satisfactory results, and a fuel | 
consumption of about 0-55 Ib. of oil per horse-power 
hour has been obtained, although steam is used at al 
lower pressure and temperature than that at which it | 
is generated, and the latest fuel saving arrangements | 
have not been fitted. 
| 
Improved Superheaters for Scotch Boilers. 
The good results which have heen obtained with 
high-pressure, high-temperature, water-tube boilers, 
have caused more attention to be paid to the gaining 
of higher superheat temperatures with Scotch boilers, 
which are usually designed for working pressures of 
250 Ib. to 275 lb. per square inch. With the new 
design of combustion chamber superheater, which 
during recent months bas been tested in service by 
the North-Eastern Marine Engineering Company, 
Ltd., and the Superheater Company, Ltd., tempera- 
tures of 680 deg. Fah. to 725 deg. Fah. are now 
obtainable at the turbine stop valves. Such super- 
heaters have been fitted in the Canadian Pacific 
liners ‘* Montcalm,” “‘ Montclare,”’ and ‘* Montrose,” 
and in the P. and O. liner “ Mongolia,’’ and have, we 
are informed, given most satisfactory results. As 
Fig. 9 shows, the superheater tubes, which are usually 
l}in. diameter 9 w.g. solid-drawn steel tubes with 
forged spear ends, are arranged vertically, and are 
supported from a mild steel girder, which is arranged in 
a cool part of the combustion chamber and is in direct 
contact with water-cooled surfaces. The connections 
between the inlet and return legs of the superheater 
elements are made with a cone and flange joint, with 
a serrated metallic ring between the joint faces. 
The joints are easily accessible and can be tightened 
or hardened up after steam pressure has been applied. 
The size of the headers and the elements is so chosen 
that the steam temperatures of the metal skin is re- 
tained at a safe figure, while the pressure drop through 
the superheater is not more than 10 Ib. to 15 Ib. It has 
been found possible to obtain the necessary heating 
surface without using the total number of furnaces 
in any given boiler. Thus, in a_ three-furnace 
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floor plates and boiler tops, and to expel it in a wet 
condition. The necessary vacuum is obtained by 
forcing water by means of the general service pump 
through an ejector nozzle and using the water to 
carry away the ash. 

In our issue of March 14th we gave an account of 
the pulverised fuel equipment supplied by R. and H. 
Green Silley Weir and Co., Ltd., for the New Zealand 
Shipping Company’s steamer, the ‘ Hororata.”’ 
That vessel has wade several successful voyages, 
but some modifications have been made to the pul- 
verising arrangements, and three boilers only are 
now operated on powdered fuel. We have already 
referred to the large water-tube boiler operating on 
powdered fuel at the Renfrew works of Babcock and 
Wileox, Ltd., and further research work was also 
carried out by Yarrow and Co., Ltd., at Scotstoun. 


Reciprocating Engines and Exhaust Turbines. 


Two interesting ships of the year were the ‘ Cit) 
of Barcelona "’ and the “‘ City of Sydney,” which were 
built by Barclay, Curle and Co., Ltd., Glasgow, and 
Workman, Clark (1928), Ltd., of Belfast, for the 
Ellermann Lines. The propelling machinery, which 
was constructed under the supervision of Mr. William 
Hinchcliffe, the owner's superintendent engineer, 
consists of a single four-cylinder, triple-expansion, 
balanced engine, with Caprotti valves and valve gear. 
On the main shaft there is an auxiliary propulsion 
motor fitted, which receives power from a geared 
turbine-driven generator placed in an engine-room flat. 
This turbo-generator set utilises the exhaust steam 
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steady superheat temperatures can be maintained, and 
so far, we are informed, not a single element has had 
to be renewed, which shows the long life of this type 
of superheater. Standard smoke tube superheaters 
were also fitted to ships by the principal makers of 
these auxiliary appliances. 


Pulverised Fuel at Sea. 


The year 1930 was somewhat disappointing with 
regard to the progress made with pulverised fuel for 
marine use, but, nevertheless, some good results were 
obtained. Perhaps the most noteworthy ship of the 
year specially designed for operating on pulverised 
fuel was the “‘ Berwindlea,”’ belonging to the Berwind- 
moor Steamship Company, which was built last year 
by the Blythswood Shipbuilding Company, Ltd., 
of Scotstoun, and engined by David Rowan and Co., 
Ltd., of Glasgow. For the last fourteen months she 
has been engaged on continuous service, running 
principally between Havana and Newport News. 
Each run is one of twenty-one days for the return 
trip, with only a few days in the home port. There 
was, we understand, no delay throughout the year 
year, and the coal consumption was extremely, 
satisfactory. The ‘“‘ Berwindlea,”’ we may recall, 
was equipped with Clarke, Chapman “ Resolutor ”’ 
pulverising mills and ring main distribution system 
to the burners. Similar equipment was supplied 
to a cargo vessel for Liverpool owners, which will 
operate with a sister ship converted last year to pul- 
verised fuel firing. On the Continent, the Rhine tug 
“* Metz ** operated well on the Woodeson-Stern burner 
system, and the Woodeson equipment was also fitted 
on the two German ships ‘* Donau ” and “ Stassfurt.” 
During the year Clarke, Chapman and Co., Ltd., 
improved their ash-ejector plant, and it is now possible 
to remove ash and dust from the smoke-boxes, 
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from the main engines, and can be brought into opera 
tion when going either ahead or astern. Should the 
main engine fail, the turbine could be used to propel 
the ship at a moderate speed by means of the auxiliary 
motor. Superheated steam is supplied by two main 
and one auxiliary boilers designed for 265 lb. working 
pressure. Standard Lentz type, 1870 I.H.P. engines 
were installed in the steamships “ Runswick’ and 
“ Stakesby,”’ by John Dickinson and Sons, Ltd., of 
Sunderland, and with these engines Mirrlees-Delas 
condensers with vacuum augmentor ejectors were 
fitted. At the Central Marine Engine Works, West 
Hartlepool, and the North-Eastern Marine Engineering 
Company, Ltd., at Wallsend, triple and quadruple- 
expansion engines, designed for high steam pressures, 
were built. 

There was a wide application of the exhaust turbine 
installation working on the Bauer-Wach principle 
to both old and new ships, and at Glasgow the engi 
neering department of William Beardmore and Co., 
Ltd., supplied no less than fifteen sets of exhaust 
turbine machinery, aggregating 34,000 I1.H.P., for 
the exhaust turbines only. The increased power was 
about 25 per cent. on the original designed power 
of the ships fitted. In four large twin-screw steamers 
for the P. and O. Company provision was also made 
for driving an additional Brotherhood-Laurence- 
Scott auxiliary generator set through a small Vulcan 
hydraulic coupling attached to the exhaust steam 
turbine shaft. When the ship is in port the turbine 
driven generator set can be used for lighting purposes, 
thereby giving an independent generating set when 
the exhaust turbine is not in use. Several installations 
of exhaust turbines were also supplied and fitted by 
Swan, Hunter and Wigham Richardson, Ltd., of 
Wallsend, and R. and H. Green Silley Weir and Co., 
Ltd., of London and Falmouth. From the foregoing 
articles it will be seen that in no important branch of 
marine engineering has progress been neglected, and 
when further orders offer themselves British owners 
and builders will be able to take full advantage of 
the advances made in an admittedly difficult year. 
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Letters to the Editor. 


(We do not hold ourselves rt ible for the 
correspondents. ) 
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CREEP STRESS. 


Srr,—If a flange joint is to be steam-tight, the total 
stress in the bolts must exceed a certain minimum, which | tic elongation to vary between 
will depend on the steam pressure. If the bolts are subject its corresponding limits. By 
to creep it follows, if the joint is to remain tight over an integrating from some 


extended period, that the bolts must be stressed initially | arbitrarily chosen but definite 160,000 
to a higher than the minimum tension. As creep progresses | value of the elongation 
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the stress in the bolts will decrease until the minimum 
stress is reached, whereupon leakage will commence. The 
creep rate in the bolts, which is a function of the unit stress, 
is, therefore, variable during their useful life. This applies 
also to shrink fits and other conditions where the elasticity 
of the material enters as a factor on which the security 
or staunchness of a joint depends. 

The statement of Mr. Baumann’s recent paper* dealing 
with creep, that “the permissible stress for bolts will 
depend on the time which is required for the material 
to creep to an extent equal to the elastic deformation 
under the stress applied,” is subject to the criticism that 
the minimum stress necessary for steam tightness is 


neglected. His corresponding expression f. C T, where 


f = Stress to which the material is subjected ; 

( =rate of creep at stress and a given temperature ; 

T=time required to obtain a creep equal to the elastic 
deformation—elastic strain-creep time, 

is similarly open to the objection that it assumes constancy 

of f and C for a condition in which these quantities are 





1,000 000 
0.15 0. Steel at 750°F 

£ 

3 2 

: : 

= : 16,000 

4 ° 

z z 
o mS ~ 
oS Sz 
s 12,000 = 
3 & 
= 2° 
= a 
s s 
= Ps 
= = 
2 é 
4 000 
3 
Ss 
2 
2 
2 
= 
= 
2 ,000 
& 
i 

0 
_ Elongation per inch 
in Millionths of an Inch 
“Tee Encineee” J 
Fic. 3 


variable and neglects the minimum stress at which leakage 
commences. 

The curves, Figs. 1 and 2—which are constructed from 
creep rate data comprised in Mr. Baumann’s paper, for 
particular steels—give a direct relationship between the 
stress and the time required for the stress to decrease to 
a lower limit—the length of the part remaining constant 
during the process. For instance, the time required for 
the stress in a uniformly strained part made of the 0-15 C 
steel, at 750 deg. Fah.—Fig. 1—to diminish from 7000 Ib. 
per square inch to 4000 Ib., is 46,000 hours minus 28,000 
hours ; that is, 18,000 hours; and, in general, the time 
required for the stress to fall from an upper to a lower value 
is the difference between the corresponding ordinate values. 
It is worth noting, if 4000 lb. per square inch is the lower 
limit of the stress, that a life of 22,000 hours is the 
maximum for this particular steel and temperature, 
unless, of course, some means is provided for taking up 
the slack. The two curves at 750 deg. and 1000 deg. for 


* Institution of Mechanical Engineers, North-West Branch, 
November 6th. 
1930. 
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| the difficulties of design for red-hot temperatures. 
These curves are constructed by first plotting the time 
| to creep one-millionth of an inch per inch of length, against 


an inch, together with the stress-elongation curve. The 
area between ordinates under 
the former curve represents 
the time required for the elas- 


| the elongation per inch, also measured in millionths of | 
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to higher values, the time required for elongation from the 
higher values down to the chosen lower limit is obtained. 

Instead, however, of plotting time against elongation, 
it is plotted against the corresponding unit stress. 

A convenient method of tabulation for plotting is indi- 
cated in Tables I. and II. E is taken as 30 x 10° lb. per 
square inch. 

Taste I. 


Elastic elonga- Time in hours to 


tion per inch, in creep one- 
Stress, f. millionths of an | Creep rate, C,in | millionth of an 
Lb. /in.*. inch inches per hour. inch 
f. 108 
* * 106 Cc 
21,000 700 lo 0-1 
18,200 606 3-18x lo-* 0-315 
15,200 507 1o-* 1-0 
12,800 427 3-18x lo’? 3-15 


Curves—Fig. 3—are plotted from the above table, from 
which Table IT. and the final stress-time curve are obtained. 


Taste IT. 


Elastic elonga- Time in hours= 


Stress, f. | tion per inch, in mean ordinate Total time in 
Lb./in.*. | millionths of an interval. hours. 
inch. 
2600 90 0 0 
3200 110 770 x 20 = 15,400 15,400 
3900 130 460x 20= 9200 24,600 
4500 150 320 x 20 6400 31,000 


Toronto, December 14th. K. GavuLprE. 


PROTECTION IN THE STEEL INDUSTRY. 


Simm,—-With reference to your leading article on January 
2nd, “* 1930, a Retrospect,” under the heading of “ Pro- 
tection,” the statement that Great Britain flourished 
exceedingly under free trade surely needs some qualifica- 
tion in the case of the steel industry. Taken over a period 
of forty years, the growth of the steel industry in Great 
Britain under “ free trade’ compared with that of her 

| principal competitors under “ protection ” is shown by the 
following table, the figures representing the production in 
millions of tons per annum :— 


Under free Under protection. 


trade. 
Eng- Germany U.S.A. France. Belgium. 
land. (with Saar) 
1887 3 4 3 ; } 
1907 6} 12 23 23 1 
1927 9 18 45 8 3 


From these figures it will be seen that whilst our pro- 
duction under “ free trade ’’ has increased three times, the 
production of our competitors has increased under “‘ pro- 
tection ” from twelve to sixteen times. 

Bearing in mind that Great Britain has been the pioneer 
in the steel industry, holds the reputation for the supe- 
riority of her steel, and has had ample markets in our 

| Dominions and Colonies, if these had been retained it is 

obvious that under protection the growth of our steel 
industry would have been more comparable with that of 
other countries who have this provision. 

It is hardly necessary to call attention to the supreme 
importance of our steel industry, because its expansion 
would have such a beneficial and far-reaching influence 


on coal, transport, engineering, shipbuilding, and many | 


other subsidiary industries, as well as greatly relieving our 
excessive and long-standing load of unemployment. 
Regarding the question of “ protection ’’’ maintaining 








the special alloy steel--Fig. 2—illustrate very vividly | high prices, it is well known in the case of all the industries 


that have so far been safeguarded that owing to the 
assured home market, prices have not been raised or main- 
tained at a high level, but have actually been reduced, in 
most cases very materially. It is therefore only fair that 
this question should be judged by these ascertained facts. 
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Increased activity in steel and its cognate industries, 
brought about by “ protection,” would in the same way 
greatly reduce all costs. A. J. Carron, 

Managing Director, Davy Bros, Ltd. 

Sheffield, January 5th. 


GAS CYLINDERS, 


Sir,—I am directed by the Committee of the Privy 
Council for Scientific and Industrial Research to refer 
to the Fourth Report of the Gas Cylinders Research 
Committee—published by H.M. Stationery Office, 1929, 
price 4s. net—in which the Committee recommend that 
for the manufacture of cylinders for liquefiable gases ther« 
should be used a carbon steel of specified ition 
having an ultimate stress in the range 28 to 33 tons per 
square inch, and a yield stress of not less than 17-0 tons 
per square inch. Representations have been made to 
the Department that for steel having an ultimate stress 
as low as 28 to 30 tons per square inch, ¢.e., in the lower 
part of the range above mentioned, there is difficulty in 
obtaining a yield stress as high as 17-0 tons per square 
inch. 

The question has been brought to the notice of Sir 
Harold Carpenter, the chairman, and members of the 
Committee, and they have advised that there is no objec- 
tion to the use of a steel having a yield stress of less than 
17-0 tons per square inch, but not less than 15-0 tons per 
square inch, provided that the hydraulic stretch test 
to which each cylinder should be submitted when ready 
to be put into service—Clause 13 of the Summary of 
Recommendations of the Report—is carried out by the 
manufacturer by the “ water-jacket '"’ method, and that 
the steel and cylinders satisfy the conditions laid down 
in the Report in all other respects. It should be noted 
that this reference to the use of the “ water-jacket "’ 
method is not intended to limit the use of the alternative 
“* non-jacket " method in other connections, such as for 
periodical testing during service, though, as indicated in 
the Report, the Committee prefer the use of the “ water- 
jacket ’ method in all circumstances. 

I am directed, therefore, to state that the Fourth Report 
of the Committee should be regarded as amplified in this 
sense. DEPARTMENT OF SCIENTIFIC AND 

INDUSTRIAL RESEARCH. 

Westminster, January Ist. L. 8. Lioyp. 


THE PLATT-TOYODA AUTOMATIC LOOM. 


Sin,—Referring to the necessarily abbreviated historical 
retrospect introducing the article contained in a recent 
issue of Tae EnGrveer, I wish, as an old hand at the prac- 
tical ana theoretical study of automatic looms for weaviz g, 
to submit that as far as shuttle-changing looms are cor- 
cerned, these date much further back than thirty years. 

As I am writing these lines I have at my elbow the 
detailed description of a shuttle-changing loom, dated 
January, 1869, i.e., fully sixty years old, It is described 
as Bullough’s invention, but, if I am not mistaken, was 
brought out by a Mr. Rossetter, and it appears to me was 
made at the time at the works of what is to-day Howard 
and Bullough, Ltd., Accrington, Lancashire. Not only 
was it a fully designed automatic changer for the shuttles, 
but it actually had, as a no less remarkable contrivance, 
provision for replacing broken warp threads without 
stopping the loom, therefore something incomparably 
ahead of the present-day automatic loom, I have also an 
illustration of both these automatic mechanisms in a 
German book treating on loom construction. 

Mcreover, I can speak for myself, ina_much as I had in 





| 1886 charge of carrying out the ideas of an inventor now 


dead, and which was also an automatic shuttle changer, 
and I have been in similar contact with other automatic 
looms, bobbin changers and carrier changers, the latter 
being a sort of intermediate to the shuttle changer and the 
bobbin changer. 

When the full development history of the automatic 
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weaving loom eomes to be written, I hope it will be accom- 
panied by fair explanatory statements with regard to the 
concurrent development of the automatic machine tool, 
the inavailability of which during the last century period 
of automatic loom development had a deal to do with the 
prohibitive cost which most of the first types of automatic 
looms encountered. Some of these approached the 
character of mechanical robots, entailing a very costly 
upkeep, and even if producing satisfactory cloth quickly, 
required too much mechanical nursing and were in this 
sense far from automatic, that if they did not stop for 
weft or warp, théy stopped plenty for breakages and 
repair of their constituent mechanical parts. 
Avsrert AL¥reD Buss. 
Manchester, December 18th. 





THE “ ROCKET.” 


Sir, —My attention has been drawn to Mr. Holcroft’s 
letter of December 15th, and, since he refers to my remarks 
on the imeonsistencies of early information on the 
‘ Rocket,”’ I would say that these remarks refer particu- 
larly to the design of the fire-box—see page 184 and 
Chapter XTIV., “‘A Century of Locomotive Building.” 
They refer, too, more to the discrepancies between the 
* posthumous "’ drawings of 1858-9 and the contemporary 
drawings in the Mechanics’ Magazine and Wood's 
* Treatise on Railroads.’’ But Rastrick’s sketch has now 
happily settled this question and “ we have done with all 
that.” 

As for there having been two *‘ Reeckets '’ on the Liver- 
pool and Manchester Railway, I think that Mr. Holcroft 
has come upon the “‘ mare’s nest ’’ which enlivened your 
pages in 1884. My recollection is that it arose from 
Nasmyth’s contemporary sketch of the ‘‘ Northumbrian,” 
which, unfortunately, he labelled *‘ Rocket.” 

The evidence for the theory of the two “ Rockets ” 
appeared to me so unsubstantial, and to be based so much 
on late reminiscence, that it seemed undesirable further 
to confuse the history of the real * Rocket *’ by referring 
to it in “A Century of Locomotive Building.” It would 
merely have diverted attention from the principal question 
at issue —the form of the original fire-box. 

There may, of course, be some more reliable evidence in 
the English Mechanic than appeared in Tae ENGINEER, 
1884, but at the moment I have no means of reference. 
On the other hand, the original first ledger of Robert 
Stephenson and Co,, 1823-1831, discovered since their 
centenary book was written, with detailed references to 
locomotives, etc., supplied by them, in particular to those 
of the Liverpool and Manchester Railway after 1829, 
gives not the slightest evidence in support of the two 


‘Rocket " story, which appears to me as unlikely as it did 
in 1923. 
Bath, December 27th. J. G. H. Warren. 


Sir,—The letter in your recent issue from Mr. Holcroft 
raises interesting points in locomotive history; but I 
think more definite information than he adduces is needed 
before the existence can be admitted of the “ 1830” 
* Rocket” and its conversion to the Leicester and 
Swannington **‘ Comet.”’ 

First, the engine, supposing it was built, was of the 
* Northumbrian " type, with outside cylinders alongside 
the fire-box, whereas the “ Comet "’ of the L. and 8. had 
inside cylinders low down in front, a drastic alteration 
in itself, to say nothing of other changes the conversion 
entailed, the cost of which must* have much exceeded 
£40, even presuming the value of this sum at that period. 

Secondly, in a pamphlet entitled “‘ Locomotive Develop- 
ment,’’ written by Clement Stretton in the early 1890’s, it is 
stated the ‘“‘ Comet No. 1,”’ of the Leicester and Swanning- 
ton Railway was completed by R. Stephenson and Co. 
on May Sth, 1832; that it was “No. 4” in the books of 
the firm, and that George Stephenson rode on it at the 
opening of the railway. Although inaccuracies have been 
found in some of Mr. Stretton’s statements, I think he 
can be regarded as an authority in regard to the railway 
that was so near to his native city. 

A. M. 


H. Sonomon, 


Brondesbury, December 30th. 








Metropolitan Water Board. 


THe following information regarding the activities of 
the Engineer's Department of the Metropolitan Water 
Board, during the past year, has been courteously furnished 
to us by Mr. Henry E. Stilgoe, M. Inst. C.E., the Board's 
Chief Engineer. 


Works ry CONNECTION WITH THE SUPPLY FROM QUEEN 
Mary Reservore at LITrieron. 


Pumping Plant. Kempton Park.—A small high-speed 
steam engine driving a centrifugal pump is being installed 
for raising 16 million gallons per day of raw water on to the 
primary filters. This unit is to assist and act as a standby 
to the existing reciprocating pumps in the old engine-house 
at Kempton. 

Chlorination and Ammonia Treatment.—In connection 
with the installation of primary filters and additional high- 
lift pumping machinery at Kempton Park, apparatus 
supplied by the Paterson Engineermg Company, Ltd., for 
treating the filtered water with ammonia and chlorine 
was provided. It is capable of dealing with 48 million 
gallons per day. Temporary plant used for treating the 
water in the Staines Aqueduct was replaced by a new per- 
manent installation on the aqueduct at the Board’s Kemp- 
ton Park Station. 
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Hampton.—-In order to provide intercommunication 
between the districts supplied from the Board's pumping 
stations at Kempton Park and Hampton, a 42in. main 
was laid between those stations, a distance of about 
2} miles. This main is connected to the delivery mains 
from Kempton Park, which supply portions of the 
Northern and Western Districts, and with the various 
mains from the Hampton station supplying the Western 
and Southern Districts. This link will enable either of the 
above stations to assist the other in the event of a break- 
down to a pumping engine or main. 


Works ror tHe IMPROVEMENT OF THE SurrLy NortTu 


or THe THAMES. 


Bishop's Wood Reservoir.—The Bishop's Wood concrete 
covered service reservoir, the capacity of which is just 
over 20 million gallons, was completed, the work having 
been carried out by Messrs. Stewart and Partners, of 
Baker-street, W. | 

Hoe-lane Machinery.—An oil engine-driven centrifugal 
pump capable of pumping one million gallons per day for 
assisting the supply to Cheshunt was installed and set to 
work. 

Hagger-lane Pumping Station, Woodford.—In connec- 
tion with the remodelling of the Hagger-lane pumping 
station at Woodford the old boiler-house was demolished 
and replaced by a new engine-house in which are being 
installed two sets of oil engine-driven reciprocating pumps. 
When the erection of these units is completed the existing 
engine-house will be altered, the present pumps removed, 
and a third oil engine-driven reciprocating pump will be 
erected. The new machinery is to replace the old and 
uneconomical steam engines and to provide an increased 
supply to the area served by this station. Each of the 
new units is designed to pump two million gallons per day. 
The Lilleshall Company was the main contractor for the 
supply of the machinery, the engines having been made by 
Davey, Paxman and Co., Ltd., while Messrs. F. R. Hipper- 
son and Son are carrying out the necessary alterations to 
the buildings to accommodate the new machinery. 

Improvement of the New River.—A length of the New 
River between Amwell Pond and Amwell Hill, Ware, is 
being reconstructed with a concrete floor and side walls to 
give an increase in the area of waterway and to eliminate 


a leakage of water from the bed of the stream. The work 
is being carried out by the Board’s workmen. 
IMPROVEMENT OF Supr_Ly—SovuTHERN AND WESTERN 
Districts. 
Remodelling of Surbiton Pumping Station.—The work 
of remodelling and combining the old Lambeth and 


Chelsea stations at Surbiton was in progress during the 
year and the work continues. The old Lambeth buildings 
are being reconstructed to house new pumping plant and 
boilers, which will consist of four steam turbine-driven 
centrifugal pumping units of a total horse-power of 4906. 
The contract for these units has been let to Worthington- 
Simpson, Ltd., the turbines being built at the Fraser and 
Chalmers Works. The boiler plant will be provided by 
Messrs. John Thompson and the coal-handling plant by 
Messrs. Robert Boby. The contract for the alteration to 
the buildings was entered into with E. D. Winn and Co., 
Ltd. 

Remodelling of Brixton Pumping Station.—A scheme for 
remodelling the existing pumping station at Brixton was 
approved by the Board, and tenders will shortly be invited 
for the supply of six sets of oil engine- -driven centrifugal 
pumps of 147 horse-power each. A new engine-house is 
to be erected to house this machinery. The station supplies 
water to service reservoirs at Norwood, Selhurst, Streat- 
ham, Rock Hill, Forest Hill and The Crystal Palace. 

Walton Pumping Station.—A steam turbine driving two 
centrifugal pumps is shortly to be installed at Walton 
pumping station to increase the capacity of that station 
for pumping unfiltered water into the storage reservoirs. 
The unit will be capable of pumping in parallel 18 million 
gallons per twenty-four hours into the Molesey reservoirs 
or, in series, 9 million gallons per twenty-four hours into 
Walton or Island Barn reservoirs. The turbine will also 
drive a 150-kW electric generator. 

Eighteen-inch Main, Great West Road.—'To improve the 
supply to parts of the Western District an 18in. main, 
3330 lineal yards long, was laid along the Great West 
Road. The main is connected to the Board’s 42in. pumping 
main from Kempton to Cricklewood. The main laying 
was carried out by Whittaker Ellis, Ltd. 

Main, Kingston to Putney.—_-To improve the supply from 
Surbiton pumping station to Putney Heath reservoir a 
2lin. main is now being laid along the Portsmouth Road 
and Kingston Vale for a length of 4700 lineal yards. A 
grant was obtained from the Unemployment Grants Com- 
mittee in connection with this work, which is being carried 
out by the Board’s workmen assisted by unemployed men 
engaged through the local labour exchanges. 

Mains for the Improvement of Supply to Esher, The 
Dittons and Tolworth.—A contract shortly will be entered 
into for the laying of 2960 lineal yards of 24in. and 2835 
lineal yards of 18in. main from Surbiton to and along the 
Kingston by-pass road via Hook-road. 


IMPROVEMENT OF SuPpPLY—KezEnt District. 


The construction of the new pumping station at Dept- 
ford was completed with the exception of a few minor 
details. Partic ulars of the building were given in our 
Annual Article on “Water Supply” for the year 1928. 
The erection of the pumping machinery and boilers at 
this station was nearing completion at the end of the year 
and will be set to work in the present year. Messrs. 
Hathorn Davey were the main contractors, the steam 
turbines being made by Messrs. Belliss and Morcom. The 
four water-tube boilers have been supplied by Messrs. 
John Thompson. During the year work proceeded for a 
short time on the extension of three adits to connect the 
new well with the existing wells. That work was, how- 
ever, suspended during the erection of the new pumping 
machinery, but will be resumed early this year. A start 
will also shortly be made with the laying of the working- 
out mains to connect the new pump deliveries with the 
existing pumping mains. 

In connection with the remodelling of Deptford pumping 
station an 18in. main, 2230 lineal yards in length. is being 


laid from Eltham Green to Well Hall-road. This main will 
enable the new pumps at Deptford to pump to the Board's 





service reservoir at Shooter's Hill and will add a new 


pumping zone to the Deptford station. The main laying 
is being carried out by . Whittaker Ellis. 

The addition of the new zone mentioned above to the 
Deptford station will enable the pumps at Orpington 
pumping station to be utilised for the more outlying 
districts, and in order to provide the pumps with a new jack 
head a 15in. main is being laid from Kemnal Corner, 
Sideup, to Bickley reservoir, a length of approximately 
4910 lineal yards. The order for this work was entrusted to 
Messrs. William Press and Son. 

Improvement of Supply to Greenwich and Woolwich.— A 
24in. steel main is being laid from Deptford pumping 
— to Woolwich, a length of 6050 yards, connections 

ing made en route to existing mains supplying Greenwich 
pee 4 Woolwich. The steel pipes are dipped in Dr. Angus 
Smith’s solution and coated externally with an asphaltic 
compound. J. B. Edwards and Co. are carrying 
out the main-laying operations. 

Improvement of Supply to Plumstead and North and 
South Woolwich,—A 30in. diameter cast iron main, 12,000 
lineal yards in length, is being laid from Honor Oak pump- 
ing station to Woolwich, where it will connect with an 
existing 20in. diameter main. This 30in. main passes 
through the Woolwich footway tunnel under the river 
Thames and connects the East London area of the Board's 
Northern District with elevated tanks at Plumstead, these 
tanks forming a jack head for the Lee Bridge pumps 
which supply East London. The contract for the 24in. 
main includes the extension of the 20in. main from the 
tanks at Plumstead, the top water level of which is 90ft. 
above O.D., to Plumstead Common reservoir, the top 
water level of which is 170ft. above O.D. This new 30in. 
main will be used for improving the supply to Plumstead 
and North and South Woolwich, and will thus be of assist- 
ance to the Board’s Northern and Kent Districts. The 
work of laying these mains is in the hands of Messrs. 
William Press and Son. A contract will shortly be entered 
into for the construction of a concrete covered service 
reservoir of approximately 1} million gallons capacity in 
extension of the existing service reservoir at Plumstead 
Common. 

In order to pump the additional water required for the 
above-mentioned 30in. main the Board has sanctioned the 
installation of an oil engine-driven centrifugal pump to 
pump 6 million gallons per twenty-four hours against a 
head of 220ft. or 12 million gallons per twenty-four hours 
against a head of 110ft. It will be possible to use this 
pump in conjunction with two existing oil engine-driven 
centrifugal pumps which were installed at Honor Oak in 
1929 for the improvement of supply to Beckenham and 
Penge and the areas supplied from Bickley and Bromley 
reservoirs. 

In order to i e the supply in the Chislehurst and 
Orpington areas of the Kent District, @ contract will 
shortly be entered into for replacing an existing 12in. 
main across Bromley Common by an 18in. main for a 
length of 1350 lineal yards and for continuing this 18in 
main along Oakley-road for a distance of 1500 lineal yards 
to join the pumping main from West Wickham pumping 
station to Farnborough reservoir. Small mains are at 
present being laid to improve the supply to Rowhill and 
Hextable, near Swanley. 

Western District. 

An ammonia treatment plant has been installed at 
Barnes in connection with the chlorinating plant which 
has just been installed at Hammersmith. The apparatus 
was supplied by the Paterson Engineering my KK The 
building at Barnes was constructed by Messrs. H. J. Gower 
and the chlorinating house at Hammersmith by Callow 
and Wright, Ltd. 








The Mineral Industry of Canada 
in 1930. 


AccorDinG to the official estimate of the Dominion 
of Canada Bureau of Statistics, new records were estab- 
lished last year, both in output and value in the pro- 
duction of gold, petroleum, and natural gas, and more 
copper and zinc was produced during 1930 than in any 
previous year in the mining history of Canada. Owing to 
the reduction in metal prices and lower outputs of non- 
metallics and structural materials, the total value of pro- 
duction at 276,865,000 dollars, however, showed a decrease 
of 11 per cent. from the record output of 310,850,000 
dollars in 1929. The metals group totalled 143,124,000 
dollars, which was 7 per cent. under the 1929 total of 
154,454,000 dollars. Gold production totalled 2,089,800 oz. 
valued at 43,199,000 dollars, as compared with 39,862,000 
dollars in 1929. Silver production amounted to 
26,171,000 oz., valued at 10,057,000 dollars, compared 
with the 1929 output of 23,143,000 oz., worth 12,264,000 
dollars. Copper production from Ontario, British Columbia 
Quebec, Manitoba, and a small amount from Nova 
Scotia, totalled 301,017,000 Ib., valued at 38,687,000 
dollars, compared with 248,121,000 Ib., worth 43,415,000 
dollars in the previous year. The output of nickel totalled 
103,782,000 Ib., with an estimated value of 2,449,000 
dollars, and with a volume 6 per cent. below that of 1928. 
Lead production totalled 329,034,000 Ib., worth 12,992,000 
dollars, an increase in quantity over 1929 but a decrease 
in value of 21 percent. The zinc output at 259,700,000 Ib 
exceeded 1929, the previous record year, by 31 per cent., 
but the low price of zinc made the total value only 
9,393,000 dollars. The 1929 output totalled 197,267,000 Ib., 
worth 10,626,000 dollars. 

Fuels, including coal, natural gas, and crude petroleum, 
totalled 68,696,000 dollars, compared with 76,787,000 
dollars in 1929. Coal production amounted to 14,925,000 
short tons, valued at 53,000,000 dollars, a decrease of 
15 per cent. in quantity and 16 per cent. in value, as com- 
pared with 1929. 

Natural gas at 29,566,000,000 cubic feet, worth 10,561,000 
dollars, created a new record. The wells in Alberta pro- 
duced 69 per cent. of the total output. There was also a 
record in the production of crude petroleum, which 
amounted to 1,500,000 barrels, valued at 5,120,000 
dollars, compared with 1,117,000 barrels, worth 3,731,000 
dollars in 1929. 





Other non-metallic minerals, including asbestos, gypsum, 
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salt, feldspar, quartz, and mica, totalled 15,382,000] by the same percentage. This seems to point very clearly 


dollars, compared with 21,074,000 dollars in the previous 
year. Asbestos production totalled 244,000 tons, worth 
5,600,000 dollars. The gypsum output totalled 1,060,000 
tons, worth 2,875,000 dollars. Structural materials pro- 
duction, including brick, cement, lime, stone, sand, and 
gravel, totalled 49,663,000 dollars, as compared with 
58,534,000 dollars in 1929. The cement production totalled 
10,857,000 barrels, compared with 12,284,000 barrels 
last vear. 

In value, the output of the mineral industry stands 
third among the primary industries of Canada, being 
exceeded only by agriculture and forestry. Over 95,000 

, men are employed in mining with an annual pay roll of 
over 125,000,000 dollars. 








A Saturation Tester. 


\ MACHINE which has been devised for a quite special 
purpose, but might be applied to several other services, is 
represented in the accompanying illustrations. It is the 
invention of Mr. W. A. Benton, and is being made by 
W.and T. Avery, Ltd., of Birmingham. The object aimed 
at primarily is to determine the amount of water taken 
up by barley in the process of malting, and thus to provide 
an easy means of controlling its progress. 

In malting, the barley is steeped in water, and, naturally, 
if a sample is removed for investigation it will carry with it 
a certain amount of entrained moisture, over and above 
that absorbed by the starch cells of the berries. This 
entrained moisture is of no account in determining the 
phase of the malting, and must be removed if a true esti- 
mation of the absorbed water is to be obtained. As it is 
desirable to make periodic estimations during the progress 
of the malting, it is necessary that the entrained water 
should be removed from the sample equally on each occa- 
sion. ‘The machine under review effects this purpose. 

It comprises two distinct parts—a centrifuge and a 
weigh beam. The sample of barley is contained in a conical 























THE BENTON SATURATION TESTER 


colander, which can be hung, as shown, on the weigh 
beam. An exact weight of sample is obtained by first 
loading the colander with a standard 10 oz. weight and 
setting the pointer to zero. The weight is then removed and 
substituted by barley until zero is again recorded. The 
colander full of barley is then put in the steeping cistern 
with the full batch of the malting. As occasion arises 
for studying the progress of the process, the colander is 
taken out and put in the centrifuge for the removal of the 
entrained moisture. 

The essential feature of the centrifuge is that it should 
always exert a similar effort, so it is driven by a weight 
dropping down the column of the machine. This weight 
can be wound up by a handle, and is connected through 
a drum and gearing with the spindle of the centrifuge. 
There is a “ free-wheel” arrangement in the gearing, so 
that the colander can go on rotating after the completion 
of the drive, and come gradually to rest. In this way it 
is assured, so long as the weight is fully wound for each 
operation, that the samples are equally treated. So, by 
reweighing the colander and its contents, the extent 
to which the barley has taken up internal moisture can be 
estimated. 

The whole of the mechanism is designed with the 
object of avoiding mechanical loss, by means of ball 
bearings in the drive of the centrifuge, while the weigh 
beam is carried on V-shaped agates to ensure accuracy. 








The British Electrical Industry and 
the Buenos Aires Exhibition. 


Tue Argentine can be regarded as one of the greatest 
potential markets of the world for British electrical pro- 
ducts, says the Beama in a note on the forthcoming 
exhibition in Buenos Aires which it has circulated. Out- 
side the Dominions, it is certainly the greatest market. 
During the three years 1927-1929 it imported about 
£3,500,000 of electrical products from Great Britain, being 
the fourth largest market in this respect, after Australia, 
British India, and South Africa, while it is significant that 
in 1930, when the general trade depression was affecting 
particularly severely those countries which in the main 
were raw material and food-producing areas, the electrical 
exports to the Argentine increased by about 30 per cent., 
while those to India and Australia, for example, decreased 


to the fact that at a timme when economic and efficient 
operation of machinery is of the utmost importance, a 
reliance is placed upon British electrical products which 
has been acquired from years of experience. 

The record of British electrical achievements in the 
Argentine during recent years has been sufficiently impres- 
sive. The electrification of the suburban systems of the 
Buenos Aires Western Railway, the Central Argentine 
Railway, and the Buenos Aires Central Terminal Tube 
Railway may be singled out for special consideration. 
For the Buenos Aires Western Railway one firm supplied 
seventy-six equipments, aggregating 61,000 H.P. It also 
supplied turbo-alternators for a generating station of 
30,000 kilowatts, transformers, motors, and switchgear 
for the same purpose. The electrification of the Central 
Argentine Railway was carried largely by two British 
firms, one of which supplied 111 equipments aggregating 
69,000 H.P. This firm supplied or have on order eighteen 
2000-kW rotary converter sets, with transformers of corre- 
sponding capacity ; while a third firm supplied the plant 
for the Canal San Fernando generating station, the total 
capacity of which at the end of 1929 was 37,500 kilowatts. 
The electrification of the tube railway in Buenos Aires 
yielded orders for fifty-six motor coach equipments aggre- 
gating 11,760 H.P., as well as lighting equipments, cables, 
conduit work, and control gear. 

Control and switchgear have been supplied by British 
firms to every railway in the Argentine ; while there is a 
constant supply of motors, pumps, switchgear, illumina- 
tion apparatus, and supply material generally passing into 
consumption by the railway systems. 

In tramway and street railway electrification, tramecars 
and equipments have been shipped for the Anglo- Argentine 
Tramways at Buenos Aires. In water power the most 
interesting installation in Argentina was carried out for 
the St. John del Rey Mining Company. All the power 
stations of the Argentine railway companies house British- 
made equipment. Many of the frigorificos and a large 
number of provincial supply stations employ British plant. 
Among these towns, mention may be made of Cordoba, 
Santa Fé, Tucuman, Rosario, and La Plata. 

In modern propulsion a remarkably interesting example 
of advanced design is that of the oil-electric ferry t of 
the Argentine Government which plies between Santa Fé 
and Parana. 

In view of the importance of the Argentine to British 
electrical manufacturers, the representatives of this 
industry are taking full advantage of the forthcoming 
British Empire Trade Exhibition at Buenos Aires, which 
begins in April of this year, to establish more direct contact 
with their Argentine customers. 

Beside a number of exhibits by individual firms, the 
British Electrical and Allied Manufacturers’ Association 
has been one of the first to participate in the Exhibition. 
This Association, which, through its membership, repre- 
sents about 85 per cent. of the electrical manufacturing 
industry in this country has erected a stand in Pavilion 
No. 6 (Light Engineering and Accessories), next to the 
British Government Pavilion. The total site area will be 
1200 square feet. 

The stand is of modern design, very fully lighted, and 
an element of originality will be introduced by the display 
on the outside of twenty-four paintings by a well-known 
artist depicting many types of electrical installation. 
On the inside will be displayed photographic enlargements 
of plant and machinery supplied by member firms, and for 
distribution there will be descriptive pamphlets and a 
special publication issued by the Beama. 

Mr. V. Watlington, M.B.E., Chairman of the Council 
of the Association, is a member of the Grand Council of 
the Exhibition. He is paying a special visit to Buenos 
Aires in connection with the Beama participation, and will 
be in close touch with developments in connection with 
the British Empire Trade Exhibition and the Argentine. 

Mr. H. C. Siddeley, M.I.E.E., has been appointed in 
charge of the Beama stand. Mr. Siddeley was associated 
with the Beama for a number of years; was for fifteen 
years London manager of the Lancashire Dynamo and 
Motor Company, Ltd., afterwards London and export 
manager of the National Gas Engine Company, Ltd. 








THE POSTMASBURG RAILWAY. 


Tae railway running between Koopmansfontein and 
Postmasburg was opened on November 4th. It has been 
built for the purpose of carrying manganese from the 
mines of the Manganese Corporation, Ltd., to the port of 
Durban for shipment. The branch from Postmasburg 
to the old railhead at Koopmansfontein is about 65 miles 
long, and the cost was about £310,490, which amount is 
being paid by the British Swiss International Corporation, 
of which the Manganese Corporation is a subsidiary. The 
new railway is to the 80 lb. standard, with an axle load 
of 36,000 Ib., and a ruling 
cost works out at some £4700 per mile. 

The length of line was opened by the Minister of Rail- 
ways—Mr. C. W. Malan—who stated that the Manganese 
Corporation had now come to an arrangement with the 
most important holders of other manganese-bearing farms 
for the exclusive purchase of their production. The agree- 
ment for the construction of the railway requires the 
Manganese Corporation to send by rail not less than 
200,000 tons of manganese ore and manganese concen- 
trates from Postmasburg in the first year after the line 
is opened for public traffic, and in each of the su i 
years not less than 350,000 tons. It is probable that the 
first year’s tonnage will greatly exceed the estimate, and 
may amount to 30,000 tons per month. In addition, the 
Corporation has undertaken to complete, within five 
years from the date of the opening of the railway, works 
equipped to treat 50,000 tons of ore per annum 
and convert it into ferro-alloys, also, within ten years from 
the opening of the railway, to increase the capacity to 
100,000 tons. Up to the present, manganese and asbestos 
have been the principal products of these districts, but it 
is the opinion of geologists and mineralogists that the 
mineral wealth of Postmasburg and surrounding districts 








has as yet hardly been touched. 
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EDUCATIONAL INTELLIGENCE. 





University or Lonpon.—A course of three lectures on “* The 
Foundations of Atomic Mechanics " will be given in the Mathe- 
matical De nt, Imperial College of Science and Tech- 
nol , Exhibition-road, South Kensi , 8.W. 7, by Professor 
C. G. Darwin, M.C., M.A., F.R.8., Tait Professor of Natural 
Philosophy in the University of Edinburgh, at 5.30 p.m. on 
February 4th, 5th, and 6th, 1931. Syllabus :—Lecture I., the 
Analogue to Newton's First Law ; ure Il., the Meaning 
of Forces in the New System of Mechanics; Lecture III., 
the Transformation Theory. At the first Lecture the chair will 
be taken by Professor Sydney C . M.A., D.Se., F.RS., 
Professor of Mathematics in the University. A course of three 
Lectures on “ The Theory of Interference of X-rays as a Domain 
of General Crystal Optics ” will be given at the Imperial College 
of Science and Technology, Imperial Institute-road, South 
Kensington, 8.W.7, by Professor P. P. Ewald, Professor of 
Physics in the Techn. Hochschule, Stuttgart, at 5.30 p.m., on 
Tuesday, January 27th, Thursday, January 29th, and Friday, 
January 30th, 1931. Syllabus :—Introductory: Passage of 
a plane wave through a crystal lattice ; representation of the field 
in the atomic and the reciprocal lattice. Passage of a long 
light—-wave through the lattice ; double refraction ; optical 
activity and double refraction of higher order. Passage of a short 
—X-ray-——-wave through the lattice ; interaction of interference 
rays; surface of refraction; the case of a great many weak 
interference rays and the treatment of optical refraction by the 
methods developed by the X-ray case. The lectures will be 
delivered in English. At the first Lecture the chair will be taken 
by Sir William B , K.B.E., F.R.8., Director of the Roya! 
Institution of Great Britain. To both these courses, admission 
will be free without ticket. 








CALENDARS, DIARIES, &c. 





A.C.E.C,, Charleroi, Belgium.— Pocket diary. 

ASHWELL anp Nessir, Ltd., Leicester.—Wall calendar with 
daily tear-off sheets. 

Avonsipge Encine Company, Ltd., Bristol.- 
with monthly tear-off slips. 

B.3.A. Toots, Ltd., Birmingham. 
mopthly tear-off slips. 

Barrnp, W™., anp Son, Ltd., Anniesland, Glasgow.- 
calendar with monthly tear-off sheets. 

Borsice, A., Berlin-Tegel.— Refill for desk stand. 

BrairHwalte anp Co., Ltd.— Pocket diary. 

Camprian Wacon Company, Ltd., Cardiff. 
with daily tear-off slips. 

“Cremican Trape JounNaL AND CHEMICAL ENGINEER,” 
265, Strand, W.C.2.-Wal! calendar with monthly tear-off 
sheets. 

County or Lonpox Execraic Surriy Company, Ltd., 46-47, 
New Broad-street, E.C. 2.—-Telephone card. 

Curtis, A. L., Post Office Box 61, Chatteris.—Desk calendar 

Dovenas ‘Motors, Ltd., Kingswood, Bristol.—Wall calendar 
with monthly tear-off sheets. 

Earte, G. anp T., Ltd., Wilmington, Hull. 
for three years. Monthly tear-off sheets. 

Firowrerpew axp Co., 227-228, Strand, W.C. 2.—Desk 
calendar with monthly t ar-off slips. 

C. Townsenp Hook anp Co., Ltd., 102-4, Queen Victoria- 
street, E.C. 4.-Wall calendar with monthly tear-off sheets. 

Horxtnsons, Ltd., Huddersfield.—Date cards for moving ring 
calendars. 

Jones, JoHN, AND Sons, Ltd., Loughborough.— Wall calendar 
with monthly tear-off slips. 

McLaren, J. anp H., Ltd., Leeds.—Greetings card. 

Morris Commerciat Cars, Ltd., Birmingham.-——Greetings 
eard. 


Wall calendar 


Wall calendar with 
Wall 
Daily slips 


Desk calendar 


Wall calendar 


Parsons, C. A., anp Co., Ltd., Newcastle-on-Tyne.— Wall 
calendar with monthly tear-off sheets. 

Peckerr anp Sons, Ltd., Bristol._-Wall calendar with 
monthly tear-off sheets. 

Reason Manvractrvurine Company, Ltd., Brighton.—Greet- 
ings cards. . 

Roserts, C., anp Co., Ltd., Horbury.-Refills for desk 
calendars. 


Roston’s TranstaTion Bureau, 24-27, 
W.C. 1.—Wall calendar with monthly tear-off 

Sxetton, H. J., anp Co., Ltd., London.—Wall calendar with 
daily cards. 

Sranton Inonworks Company, Ltd., near Nottingham. 
Pocket diary. 

SupmMartve Sienat Company, 9, Victoria-street, 8.W. 1.— 
Wall calendar with tear-off slips. 

Tuornycerorr, J. L, anp Co., Ltd., Thornycroft House, 
Smith-square, Westminster, 8.W.1.—Wall calendar with 
monthly tear-off sheets. 

Wer, G. anv J., Ltd., Cathcart, Glasgow.——Greetings card 


High Holborn, 








Wetiiscton Press, 132-5, Long Acre, W.C. 2.—Wall 
calendar with monthly tear-off sheets. 

Wurre, R., anp Sons, Widnes, Lancs.-— Pocket diary. 

Woop, Epwarp, anp Co., Ltd., Ocean Ironworks, Man- 
chester.— Pocket diary. 

Tse Ememe Devetorment AssociatTion.—-Despite the 


multiplicity of organisations at present in existence, no volun- 
tary or other organisation, free from political, class or sectional 
bias, exists directly for the purpose of furthering the develop- 
ment of the Empire, spreading knowledge of the pire among 
the rank and file of the public at home and oversea, and for 
romoting reproductive schemes, both at home and in the 
reasan Ione, with the object of providing economic employ- 
ment for all workers within the Empire. To meet the need for 
an organisation with such objects the Empire Develo mt 
Association has been formed. It proposes :—(1) To em ise 
the very real danger to the peace and unity of the Empire which 
exists so long as the development of its vast resources continues 
to be neglected, and to bring home to the peoples and com- 
munities of the British Commonwealth the vital necessity for 
working together in order to take full advantage of their great 
heritage ; (2) to study the requirements and resources of the 
Empire and the opportunities which exist for their development 
and to spread sound knowledge about them amongst the rank 
and file of the public, both at home and overseas ; and (3) to 
study the larger aspects of migration and settlement within the 
United Kingdom and the Oversea Empire and to urge and assist 
in every possible way the development of the natural and material 
resources of the United Kingdom and all of the Empire, 
and the improvement and extension of the organisation and 
equipment necessary to such development. The is 
Mr. 8. Upton, of Abbey House, Vietoria-street, Westminster. 
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Sanitary Engineering in 1930. 


No. I. 


Introduction. 


F In one way and another there was very considerable 
activity in sanitary engineering throughout the 
country during the year. New disposal works were 
put into operation at several places, including 
Leicester, Rothwell, Southwell, &c. The first two are 
dealt with separately in what follows. At Southwell 
the undertaking, which cost some £50,000, included 
the construction of an outfall sewer over 6 miles long, 
and of branches of a length of 3} miles. For Ilford 
and Barking Joint Main Drainage a scheme was in 
progress for collecting the drainage into a large 
outfall sewer, leading to a pumping station from 
which the dry-weather flow will be pumped to the 
London County Council’s northern outfall sewer, 
while the storm water will pass through tanks into 
the River Roding. A feature of the pumping main is 
the crossing under the River Roding by means of a 
7ft. 6in. diameter cast iron segment tunnel to accom- 
modate four 2lin. diameter pumping main pipes. 
The whole cost of the works is about £175,000. 

Of other undertakings it would be impossible to 
give even a full list. Mention of the progress being 
made with some of them is made in separate para- 
graphs below, and as regards the others, the following 
brief outline must suffice:—At Watford the first 
contract, which included the construction of a tunnel 
sewer under the town, was completed, and further 
works, including sewers and the installation of elec- 
trically driven pumping machinery, were in progress. 
At Bexhill, where a new main intercepting sewer was 
recently completed, at @ cost of approximately 
£30,000, new storage tanks and a cast iron outfall, 
48in. in diameter, which is to be taken out to sea to 
a point approximately 1000ft. beyond low water 
mark, were in course of construction. The latter part 
of this work will, when completed, have cost approxi- 
mately £35,000. At Coatbridge the first sod of a new 
sewage purification. scheme, which is to cost over 
£78,000, was turned in March. Kilmarnock was 
engaged in carrying out a scheme for the purification 
of the river which flows through the centre of the 
burgh, the estimated cost being over £191,650. At 
Clacton, works, which will have cost, when finished, 
approximately £60,000, and which will include the 
laying of a new main outfall sewer and a new sea 
outfall, made considerable progress. Easington 
started work on a portion of a new sewage disposal 
undertaking, the contract price being nearly £60,000. 
Work proceeded on a scheme for the Romford U.D.C. 
for the disposal of the sewage of 40,000 people and 
the construction of an outfall sewer capable of meet- 
ing the requirements of a population of 100,000. 
At Derby, as an extension of its disposal works, opera- 
tions were begun on the construction of 4 acres of 
rectangular percolating filters and six hummus tanks of 
an aggregate capacity of about 420,000 gallons. 
Further work to be carried out will include the instal- 
lation of electrically-driven pumping machinery, the 
laying of mains, the construction of buildings, detritus 
pits, and about 900 yards of 48in. diameter concrete 
sewer. A start was also made with the River Derwent 
improvement scheme for which parliamentary powers 
were obtained by the Derby Corporation during the 
year, and the estimated cost of which is £175,000. 
The sewering of the Caterham Valley area was recently 
completed, a main trunk sewer having been laid 
through the areas of the Coulsdon and Purley Urban 
District Council’s area, to connect with the sewers of 
the Croydon Corporation. An agreement was entered 
into for Croydon to receive and treat the sewage from 
the whole of the Urban District Council’s area. The 
cost of these works amounted to approximately 
£67,000. Good progress was also made with the 
completion of the Monkton Combe disposal scheme 
of the Bath R.D.C., which was suspended during the 
war. 


Works in Progress and in Contemplation. 


During the year, in addition to very many others, 
the following towns and districts had schemes under 
consideration, the estimated aggregate cost of which 
approaches 1} million pounds :—Croydon (Bedding- 
ton and Wallington), Benfleet (for Thundersley), 
Boston, Dumbarton, East Malling and Ditton, 
Guisborough, Hull, the Mid-Glamorgan Valleys, 
Plympton St. Mary, Saddleworth, Skegness, South- 
port, Stroud, Thirsk, Welwyn, Wigan, and York. 
The comparative ease with which financial assistance 
is nowadays obtainable from the Unemployment 
Grants Committee resulted in many authorities taking 
advantage of the opportunity to recondition or extend 
their sewerage and sewage disposal arrangements. 
Egham, Erith, Manchester, Milford, Matlock, New 
Malden, Northampton, Swindon, Surbiton, the West 
Kent Sewerage Board, &c., approved schemes to a 
total value of some £1,000,000. Barry, Biggleswade, 
Birmingham, Betchworth, Bishop Auckland, Cannock 
(Penridge), Carlisle, Caterham, Chertsey, Chester, 
Crompton, Chester-le-Street, Ellesmere Port and 
Whitby, Exeter, Finchley, Fleetwood, Forehoe 
(Wymondham), Grantham, Heanor, Hoylake and 
West Kirby, Liskeard, Macclesfield, Newbury, North- 
fleet, Reigate, Romsey, Sandbach, Sedgley, South- 


port, Spalding, Sunderland, Swansea, Truro, Twicken- 
ham, Westbourne, and Wrotham during the year 
either applied for, or received, sanction to borrow sums 
amounting as a total to well over a million and a half 
of money. In every case mentioned above, the sum 
individually involved was in excess of £30,000, and 
it varied from that sum to nearly £500,000. In 
addition, there is a host of places which actually 
embarked, or are about to embark, on schemes which 
will cost, individually, less than £30,000. It will be 
seen, therefore, that for new undertakings considered, 
decided upon, or actually begun during the year the 
aggregate estimated expenditure is well over 4} 
millions, and it is probably safe to say that the total 
involved greatly exceeds £5,000,000. The Unemploy- 
ment Grants Committee, it may be said, always makes 
it a condition of its help that the schemes shall be 
actively begun within a certain time—often a very 
short time—after the date of the grant. That has 
made matters rather difficult for the engineers respon- 
sible for carrying out the work to prepare drawings and 
specifications and to get in tenders within the given 
time limit. 


London Main Drainage. 


Abbey Mills Pumping Station.—During the re- 
organisation of the beam engine-house, no little 
difficulty was met with in making alterations to the 
foundation of the building, partly owing to the 
presence of water under considerable pressure. There 
was delay in consequence, but four pumps, each of a 
capacity of 125 tons per minute, were fixed towards 
the end of the year, and the foundations will soon be 
ready for the electric motors. 

Northern Outfall Works, Beckton.—The reconstruc- 
tion of the jetty at the Northern Outfall Works, 
Beckton, made good progress. This jetty, which is 
550ft. long and 16ft. wide, is being reconstructed in 
reinforced concrete, while the timber pier is being 
reconstructed and widened. The whole of the 
reinforced concrete work and the greater part of the 
timber work was completed. 

Additional Purification Plant.—The construction 
of aeration channels, settling tanks, and re-aeration 
channels for treatment of 5 to 10 million gallons of 
sewage per day on the activated sludge system were 
approaching completion at the end of the year, and 
it is hoped to have the plant in operation the coming 
summer. 

Storm Flooding Relief Works.—A contract for the 
construction of a new sewer, 7ft. to 9ft. diameter, 
from North End-road to Lots-road pumping station, 
Chelsea, about 1 mile in length, was entered into and 
the work is well in hand. A new storm outlet from 
the Deptford pumping station, 11ft. 6in. in diameter, 
was also begun. Work on an open aqueduct, 11ft. 
to 13ft. 3in. wide, 5ft. 6in. to 7ft. deep, and 1 mile 
in length, to carry the flow of the river Graveney, 
was under construction for some months; while a 
number of other important repair works were also 
in hand during the year. 


Blackburn. 


The sewerage scheme which is at the present time 
being carried out by Blackburn by direct labour 
under the control of Mr. H. M. Webb, Assoc. M. Inst. 
C.E., the Borough and Water Engineer, comprises 
the construction of a sewage and storm-water con- 
duit, mainly 48in. diameter, between the town and the 
sewage disposal works, 44 miles away. The sewer is 
designed to carry 25 million gallons per day, and is 
intended to supplement the carrying capacity of the 
existing outfall sewers, so that an amount equal to 
six times the dry-weather flow of sewage can be 
carried to the outfall works for treatment. Adequate 
capacity has also been allowed in the new conduit to 
allow for a 25 per cent. increase on present require- 
ments. The sewer is being constructed partly in 
48in. diameter concrete tubes, partly in situ reinforced 
concrete construction below ground—48in. circular 
cross section—and partly in reinforced concrete 
rectangular cross sections in overhead work, where the 
units are standardised either to cover 30ft. or 60ft. 
spans. One unusual feature of the work is the spanning 
of a deep ravine by means of a single span arch of 
180ft., in which the invert of the sewer is 100ft. 
above water level. This step was necessary in order 
to construct the new sewer on a steady hydraulic 
gradient, rather than following the line and method 
of the existing sewers, which comprise a long series of 
syphons that have given trouble from time to time. 
Rather more than a mile of the conduit will have to 
be carried by tunnelling through long headings driven 
through grit rock, shale, and sand. The maximum 
depth of the tunnel is about 70ft. The estimated 
cost of the work is £155,000, and the scheme, which is 
being carried out with the assistance of the Unem- 
ployment Grants Committee, is scheduled to be 
finished within two years from the commencement. 
The number of men engaged upon the work at the 
moment is about 350. 


Blackpool. 


The two principal works undertaken during the 
past year in connection with the Blackpool new main 
sewerage scheme were the construction of the Queen 
Victoria-road to Whitegate-drive main sewer and the 








Lytham-road to Hawes Side-lane storm overflow 





sewer. The former, which was driven practically its 
whole length of 848 yards in tunnel at depths varying 
from 18ft. to 38ft., is 45in. in diameter, and was con- 
structed in concrete by casting in situ on to collapsible 
forms. The invert was first laid with a rebate to 
receive the lower sections of the forms in lengths of 
6ft., which were built up in five sections circum- 
ferentially. When the whole five sections were 
erected, the cross bracing bars could be removed, and 
the spoil from the heading in front conveyed through 
the previously constructed sewer. The greater part 
of the tunnel was in sand and gravel—fortunately, 
with little water—and the top of the heading was 
advanced by the use of steel sheet piling laid hori- 
zontally and jacked forward by hand jacks, the 
timbering being set in to follow the excavation very 
closely. The second work presented very serious 
difficulties, as the ground turned out to be considerably 
worse than the trial bores had indicated. The sewer, 
of 36in. to 42in. diameter, unreinforced concrete 
pipe, has been laid along its full length of about 
1325 yards in a nearly horizontal stratum of grey 
silt, and on exposure that material proved to be 
extremely soft, and many blow-holes, discharging 
large quantities of water, were experienced. The full 
length of the pipe has had to be supported on piles 
10ft. to 16ft. in length—an operation of an arduous 
and trying nature, which is now drawing to a con- 
clusion. 


Bradford. 


During the year nine acres of new filters with water 
wheel-driven rectangular travelling distributors and 
half an acre of rotary distributors were brought into 
operation, at the Esholt Disposal Works, making 
41 acres now in use for the treatment of sewage. In 
addition to this, 12 acres were in various stages of 
construction, 4} acres of which were nearly complete. 
The sludge collected in the main precipitation tanks 
continues to be pressed for the extraction of grease. 


Brighton. 


The past twelve months witnessed steady progress 
of the works in connection with the new sewer outfall 
at Portobello, Brighton. The contractors, John Gill, 
Contractors, Ltd., were faced at the beginning of the 
year with extensive works of repair to the gantry 
which had been damaged by the wreck of the s.s. 
“*Nimbo.” In spite of that fact and of most unfavour- 
able weather conditions, the seaward end of the out 
fall was carried to within 70ft. or so of the total 
length. Three electrically-operated centrifugal pumps, 
each of 1200 cubic feet per minute capacity, were 
installed by the Rees Roturbo Manufacturing Com- 
pany, Ltd., and they will shortly be in operation. 
The penstock and tidal valves were supplied and 
fixed by J. Blakeborough and Sons, Ltd., and generally 
it is expected that, given favourable weather condi- 
tions, the works will be completed early in the present 
year. 


Broadstairs and St. Peters. 


A scheme of sewerage designed to relieve the exist- 
ing system and provide drainage facilities for large 
areas, which were previously unsewered, was prac- 
tically completed during the year, and work is now in 
hand on the construction of screen chambers and new 
sea outfalls which are to be carried to a point approxi- 
mately 100ft. beyond low water mark. The screen 
chambers are situated in the base of the chalk cliff 
on the North Foreland, and the screenings will be 
chopped up and disintegrated by means of Stereo- 
phagus pumps, and then discharged through the 
outfalls. The total cost of this work when completed 
will amount to approximately £97,000. 


During the year work was begun on the recon- 
struction of the Duckpits and Wood End sewage 
disposal works, and on a main outfall sewer at an- 
estimated cost of £89,350, these works being part of 
the scheme estimated to cost £110,000. The works 
have been redesigned on the activated sludge prin- 
ciple, the “‘ Simplex ”’ surface aeration system having 
been adopted, and other contingent works include 
new detritus tanks, screening chambers, mechanical 
screens, adaptation of tanks for storm tanks and 
improvement of the existing sedimentation tanks. 
The main outfall sewer for about a length of 1} miles 
is being reconstructed with cast iron pipes, 54in. and 
36in. diameter, specially prepared at the ends to 
receive ‘‘ Victaulic ’’ flexible joints. The sewer was 
designed in that manner to allow subsidence due to 
coal mining to take place without injury to the pipe 
line, and to permit of the pipe line being raised when 
subsidence has finally ceased. An experimental 
sludge digestion and gas collection plant is being 
installed at the Altham sewage disposal works of the 
Corporation, which it is hoped will be in operation 
early in this year. A thorough investigation is at 
present being made into the adequacy of the sewerage 
system of certain districts in the town which have been 
subject to flooding, and it is anticipated that a com- 
prehensive scheme providing for relief sewers will be 
prepared during the present year. 


(To be continued.) 
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Transformer Tap Changing on Load. 





In a series of articles appearing in our issues of July 
12th to August 16th, 1929, we dealt with the various 
systems of transformer tap-changing on load, but during 
® recent visit to the B.T.H. Company’s works at Rugby 
a new, inexpensive and simple equipment, which has been 
developed for use with transformers carrying but small 
current per phase, was brought to our notice. The equip- 
ment, which at present can be used on transformers up 
to about 6000 kVA capacity and working on 33,000-volt 
systems, consists essentially of an oil-immersed drum 
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FIG. 1—CONNECTIONS OF TAPPINGS TO CONTROLLER 
controller, the fingers of which make contact on their 
segments in the correct sequence as the drum revolves. 
The connections of the tappings to the controller cylinders 
are shown in Fig. 1, whilst Fig. 2 shows the sequence of 
operations when changing from one tapping to the next. 
As the reactor is continuously rated, even if the equipment 
comes to rest on # transition point, no harm can be done. 
Protective relays are therefore unnecessary, and the 
equipment is particularly suited for manual operation by 
unskilled operators. 

The drum consists of an insulated cylinder on which are 
clamped the body castings—see Figs. 3, 4, and 5—carry- 
ing the renewable copper segments. For three-phase units 


Reactance 


Transformer Winding 


Position 1 





A AA 
v¥ “| 











Mm Transition 



































Position 2 
2 W Transi 
4 

—E 

") ma Position 3 
A 

mR 

FIG. 2—SEQUENCE OF OPERATIONS 


up to 15,000 volts, only one cylinder is required, there 
being sufficient creepage between phases for the full work- 
ing voltage, but for pressures between 15,000 volts and 
33,000 volts a separate cylinder for each phase is pro- 
vided, the three eylinders being contained in one tank. 
In all cases the controller fingers are duplicated, each 
finger being capable of carrying the full load current con- 
tinuously, so that if at any time one finger should fail to 
make proper contact, the other will carry the current. 
Each pair of fingers is mounted on a separate insulated bar, 
the insulation being suitable for full working voltage to 
earth. The fingers connected to the various tappings are 
oil-immersed. The drive for the drum consists of a Geneva 
wheel on one end of the drum, and a driving pinion on the 


main driving shaft, which completes one revolution for 








each tap change. Since the driving pinion has two pins 
situated relatively close together on its circumference, 
whilst the Geneva wheel has twice as many slots as there 
are tap-changing steps, the Geneva wheel, and with it the 
drum, makes two distinct movements when a change is 
made from one tap to the next. There is a short pause 
between the two movements of the tap change, corre- 
sponding to the short distance between the two pins on the 
driving pinion, and a long pause between one tap change 
and the next, corresponding to the remainder of the cireum- 
ference of the pinion. As shown in Fig. 1, the first move- 
ment takes the drum to the transition position, whilst the 
second takes it to the next tap position. This form of 
drive has the following advantages :—(a) As the breaking 
and making of the circuits is relatively fast, burning of the 
contacts is minimised ; (6) the drum is definitely locked 
in the tap positions; (c) no accurate positioning of the 

















Fics. 3 AND 4--33,000- VOLT CONTROL GEAR 


driving shaft is needed. The shaft can be approximately 
60 deg. either side of a tap position without affecting 
the position of the drum. As the main driving shaft 
passes through the tank side well above the oil level, there 
is no necessity for oil-tight glands. A transformer fitted 
with this equipment is shown in Fig. 6. 

Where manual operation only is required, a handle is 
directly fitted to the main driving shaft, and an indicating 
Geneva wheel is provided to indicate which tap is in use. 
Locking devices can be furnished to lock the handle in 
any tap position. Where remote or automatic control is 
required, the driving shaft is extended and is driven 
through a worm reduction gear by means of a small A.C. 
or D.C. motor, as shown in Fig. 7. The worm wheel 














Fic. 5—11,000- VOLT THREE-PHASE CONTROL GEAR 


drives the main driving shaft through a dog clutch. For 
emergency hand operation, the worm wheel is declutched 
and a removable handle is fitted to the main driving shaft. 
On the main driving shaft there is a small control drum 
on which a set of contact fingers make contact, and this 
drum takes control of the gear as soon as a tap change has 
been started, so that it is independent of any interruption 
of the means which caused the tap change to commence, 
and the completion of any tap change initiated is therefore 
ensured. The motor is controlled by a pair of mechanically 
and electrically interlocked reversing contactors, situated 
below the driving mechanism, the coil circuits of which 
are controlled by remote control switch or relays, and it 
is the coil circuits of these eontactors which are taken over 
by the control drum to ensure the completion of a tap 
change. 

A limit switch is provided to interrupt the motor 








circuit independently of the position of the reversing 
contactors when the limit of travel in either direction 
has been reached. The limit switch is operated by lugs 
on the indicating Geneva wheel. The use of such a direct 
operating switch eliminates any danger of over-running, 
owing to sluggish action of contactors, which might occur 
on account of contacts welding, spring failure, or damage 
to pivots. On the motor there is an electrically-operated 
brake, and as the brake coil is connected to the motor 
terminals, the brake is released when the brake coil is 
energised. After the motor is disconnected the brake 
prevents the inertia of the motor causing the equipment 
to over-run @ tap position. For remote-indication of the 
tap position a dial switch having a contact corresponding 

















FiG. 6—-TRANSFORMER WITH DRUM- TYPE GEAR 


to each position is provided, and the switch is connected 
to a set of lamps or a tap position indicator, according to 
requirements. The tank containing the oil-immersed 
controller is bolted to a pocket on the side of the trans- 
former. A terminal board of insulating material is fitted 
on this pocket, the tapping leads from the transformer 
being connected to one side and the leads from the con- 
troller fingers to the other. This terminal board also forms 
the oil seal between the transformer and the tap-changing 
gear, so that no interchange of oil takes place. The tank 
is fitted with an oil gauge and drain valve, and inspection 
covers, which provide easy access for inspection and 
maintenance. e driving mechanism and reversing con- 
tactors are housed in a sheet iron housing with removable 
covers and doors for inspection and maintenance. The 
tap position can be seen through a window without having 
to lift a cover or open a door, and the whole equipment is 
suitable for outdoor use. 

This type of apparatus offers the following advantages :— 
(1) Simple in construction and operation ; (2) easy inspex 

















FiG. 7—DRIVING MECHANISM 


tion and maintenance ; (3) all wearing parts easily renewed ; 
(4) ean be operated manually by an unskilled operator ; 
(5) self protecting ; (6) the controller drum is locked in 
each tap position ; (7) no accurate positioning of the main 
driving shaft required for tap position. Provided the 
circuits it is dealing with are within its capacity, the 
equipment is suitable for the same applications as the 
larger type of tap-changing gear, i.c., (1) main transformers 
having tapped windings; (2) separate regulating trans- 
former consisting of a boosting and bucking unit, and an 
exciting unit; (3) separate regulating transformer con- 
sisting of a tapped auto-transformer. The British Thom- 
son-Houston Company has installed to date or has in 
process of manufacture over 55,000 kVA of transforming 
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plant fitted with this type of tap changing on load equip. 
ment, the units varying in size from 300 kVA to 5000 kVA. 

The necessary appa: atus for automatic np control, 
for either constant bus-bar voltage or line drop com- 
pensation, can be fitted to the gear to form a self-contained 
unit, the necessary potential and current transformers, 
if any, being mounted in the transformer, while the con- 
trol relays are mounted on a panel forming an extension 
to that carrying the reversing contactors. If the low- 
tension side of the transformer gives 600 volts or less, the 
whole of the control gear can be operated at that pressure, 
the equipment being completely wired before leaving the 
factory, so that itis only necessary for the customer to 
connect the transformer in circuit. If the low pressure 
is above 600 volts, a low-voltage A.C. or D.C. supply is 
necessary to operate the gear, and that supply will have 
to be brought to the unit. 

Generally, the application of tap-changing gear to three- 
phase units is much simpler and more com than to 
banks of three single-phase units. There are four methods 
of applying tap-changing gear to banks of three single- 
phase units :—(1) Three single-phase tap-changing equip- 
ments, mechanically coupled, with a common driving 
mechanism ; (2) three single-phase tap-changing equip- 
ments, each fitted with its own driving mechanism, the 
driving mechanisms being electrically coupled; (3) one 
three-phase tap-changing equipment with its driving 
mechanism, the equipment being mounted separately 
from the transformers; and (4) separate three-phase 
regulating transformer with tap-changing gear. 

Generally speaking, method (1) has the following 
disadvantages :—(a) The transformer units have to be 
accurately lined up ; (6) on large units the length of shaft- 
ing between units is great, thereby necessitating extra 
bearings situated between units to support it; (c) on 
certain types of drive back-lash may result in incorrect 
positioning of the gear on one phase in relation to that on 
the other. On small units the disadvantage (b) probably 
does not apply, and with the form of drive adopted on the 
drum type equipment (c) does not apply because, as pre- 
viously stated, no accurate itioning of the main driving 
shaft is necessary. Since k-lash does not matter on 
the drum type equipment, a very flexible connection 
between units can be used, and there is no necessity for (a). 
Thus it will be seen that the drum type rag oye used 
on small transformers is particularly suitable for single- 
phase units. On large units the disadvantages of method 
(1) exist and generally it is found preferable to use 
method (2). 

This method consists in electrically controlling the 
three driving mechanisms in parallel and making one 
unit the master, so that if at any time, owing to varia- 
tions in the speed of operation, either of the other two get 
out of step with the master, step-correcting relays will 
operate to bring them on to the same tap position. The 
extra cost of the driving mechanisms on the other two 
transformers, plus the step-correcting relays, is probably 
very little more, and in some cases less, than the cost of 
coupling the equipments together with the necessary extra 
bearings and supports, particularly if the cost of erection 
is also taken into account. Method (3) can often be 
used economically, and is the cheapest scheme as regards 
cost of apparatus, but it takes up more floor space and 
all tap leads have to be run from the transformer to the 
tap-changing gear. The cost of the cables and their 
supports may be a considerable item, and for heavy 
currents or high voltage the scheme would probably be out 
of the question. Method (4) has certain advantages, 
although it takes up more floor space than methods (1) or 
(2). The main transformers remain perfectly standard, 
and do not have to have any tappings. The booster unit 
can be designed so that the voltage and current have the 
most suitable values to be handled by the tap-changing 
gear. 








Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Birmingham Quarterly Meeting. 


Tue Midland iron trade held its first quarterly 
meeting of the year at Birmingham to-day—Thursday. 
If there were any producers of iron and steel who had 
looked to this meeting to provide substantial orders, they 
were disappointed. It had been hoped that as a full week 
in the New Year had gone by and the majority of works 
had resumed operations, consumers would have been 
in @ position to indicate to some extent their requirements 
over the current quarter. Users to-day, however, stated 
that the position had not clarified, and that they were as 
uncertain as to their wants and as mystified as regards the 
future of trade as they were before the Christmas break. 
It will be readily understood that under these circum- 
stances inquiries were not active, forward contracts were 
in very few cases made, and the business actually trans- 
acted at the meeting amounted to very little. The attend- 
ance was quite , and was a representative one, most 
districts having sent delegates. Although an endeavour 
was made by all to infuse optimism into the meeting, 
it can hardly be said to have n quite successful. The 
outlook is so unpromising, in that it is obscure, that even 
buoyant spirits are difficult to maintain. In a large 
number of Midland and Staffordshire industries short 
time continues to rule at the works and with much depleted 
pay rolls. In other trades scarcely any work at all is being 
done. The motor engineering industry is one of the few 
branches of Midland production which is progressively 
active. Manufacturers supplying components are accord- 
ingly benefited. Industrialists generally in this district 
are waiting and hoping for the silver lining every cloud is 
credited with having. 


Pig Iron. 


Derbyshire and Northamptonshire blast-furnace- 
men express disappointment with the volume of business 





transacted since the year opened. It would seem that con- 
sumers of raw iron persist in their policy of buying only 


sufficient material to meet i requirements. They 
refuse to be persuaded to revert to the old system of con- 
tracting for supplies over at least three months. At date, 
owing to the augmentation of stocks of iron at the furnaces 
by reason of the continuous output while the consuming 
works have been idle, supplies are considerably in excess 
of market needs. Selling prices have been fixed by the 
Central Pig Iron Producers’ Association until the end of 
this month, but having in mind the above circumstances, 
many users anticipate a lowering of selling rates when the 
makers again review the position. The present prices of 
pig iron are £3 7s. 6d. for Northamptonshire No. 3 foundry, 
£3 11s. for Derbyshire and North Staffordshire foundry, 
and £3 2s. 6d. and £3 6s. respectively for forge material. 
A number of small orders Were given out to-day at these 
prices. Foundrymen in this area are not very well 
employed, while forgemen have little work on hand. 


Staffordshire Iron. 


The various branches of the Staffordshire wrought 
iron industry are active in the same proportion as before 
the holiday break. An early amplification of business is 
anticipated by makers of marked bars, but forecasts of 

robable business in the Crown bar and common bar 

ranches are not so sanguine. There seems to be every 
likelihood of a continuance of irregular employment at the 
mills turning out the latter materials. Makers of Crown 
bars in Staffordshire who continue to quote from £10 to 
£10 7s. 6d. per ton for their output are under-cut by makers 
in other districts, while producers of nut and bolt and 
fencing iron cannot sell at £9 per ton against the relatively 
low price accepted by continental competitors. High- 
grade bars continue to make £12 10s. per ton at makers’ 
works, and there seems to be little prospect of any change 
in prices just now. Wrought iron tube strip sold in Bir- 
mingham this week at £10 17s. 6d. delivered. Mills are not 
so well engaged as they have been, but there are reported 
to be indications of improved buying in the near future. 
Stocks in hand are not large. 


Steel. 


There has been no movement of importance in 
the steel industry thus far, and business in all branches is 
conducted with caution. Steelmasters find specifications 
difficult to secure, and mills have no bulk of business on 
their books. Demand will mend when there is an improve- 
ment in the constructional engineering, rolling stock 
building, and shipbuilding industries. Midland structural 
engineers have few heavy works on hand, and the steel 
required for the small work now in the yards can be quickly 
obtained, either from stock or direct from the mills. 
Despite the poorness of demand, the Steel Association 
maintains its recent price levels. Angles are £8 7s. 6d. 
per ton; tees, £9 7s. 6d.; joists, £8 10s.; ship, bridge, and 
tank plates, £8 17s. 6d.—all subject to rebate. Boiler 
plates, which sell at £9 7s. 6d. upwards, are only in 
moderate request. In the half products department a 
little more business has recently fallen to the lot of native 

roducers. Continental competition continues severe, 

ut merchants are stated to be experiencing the greatest 
difficulty in arranging fresh business. Staffordshire re- 
rollers quote £7 7s. 6d. upwards for small bars rolled 
from foreign material. Billet makers ask £5 12s. 6d. as a 
minimum for mild steel billets. Staffordshire hoops sell 
at £9 10s. at makers’ works. Continental small bars are 
named round about £5 7s. 6d. and soft billets about £4 9s. 
Steel scrap is in poor request, and its market value is hard 
to determine. 


Galvanised Sheets. 


A better call for galvanised sheets from the home 
market is reported this week, but overseas buyers still 
abstain from placing orders. The general position of the 
galvanised sheet trade therefore, though improved, leaves 
much to be desired. Prices are unchanged on the basis 
of £11 5s. per ton for 24-gauge corrugateds. 


Electrical Fusion. 


One of the largest electrical amalgamations 
that has ever taken place in this country is indicated in 
the announcement last week-end that the Shropshire, 
Worcestershire and Staffordshire Electrical Power Com- 
pany—the headquarters of which are at Quinton, near 
Birmingham—has purchased a large holding of shares in 
the South Wales Electrical Power Distribution Company. 
The amount of capital involved is over £1,250,000. One 
of the results of the fusion will be that the area under the 
control of the new organisation will be one of the largest, 
if not the largest, controlled by any single undertaking in 
the country. The local company already covers an area 
of 2500 square miles and operates over seven counties, 
and now Hereford, Monmouthshire, Glamorgan, and the 
South Wales coast will be linked up. The central source 
of power in the North will be the company’s power station 
at Stourport, which is inter-connected with the new 
Hams Hall station of the Birmingham electrical supply 


department. 
Birmingham Works. 


Birmingham Corporation Electric Supply Com- 
mittee is seeking authority to spend £500,000 on new 
mains and £200,000 on additions to its sub-station system. 
The Public Works Committee recommends additional 
unemployment relief works, at an estimated cost of 
£345,023, including various sewerage schemes costing 
£192,150. 


Orders for Tubes. 


The Talbot Stead Tube Company, of Walsall, 
has secured an order for 400 tons of superheater tubes 
required by the Cunard Company for its new £6,000,000 
liner. The firm is also to supply a set of boiler tubes for 
the new liner being built by Vickers Armstrongs for the 
New Zealand Steamship Company. 





Black Country Pit Closed. 


The Aldridge Colliery Company has closed down, 
for the time being, its No. 2 (Leigh’s Wood) Pit, throwing 
out of work between 100 and 150 miners. It is explained 
that in connection with the limitation of output now being 
brought about by the operation of the new Mines Act, 
the company has to work to a fixed quota, and that can be 
raised at the company’s No. | pit. 








LANCASHIRE, 
(From our own Correspondents.) 
MANCHESTER. 
Order Book Additions. 


WELCOME additions to order books of engineering 
firms in this district were announced during the past week. 
An important order secured by Edmund Nuttall, Sons 
and Co., Ltd., of Trafford Park, Manchester, is for the 
construction of a sea defence wall and a large marine lake 
for the Wallasey (Cheshire) Corporation, Messrs. Nuttall’s 
tender being £342,783. The work is expected to take 
about three years to complete. Messrs. Nuttall are the 
principal contractors for the new Mersey tunnel, between 
Liverpool and Birkenhead, now approaching completion. 
Another important order, placed by the Great Western 
Railway Company with the Birkenhead yard of Cammell 
Laird and Co., Ltd., is for the construction of two cross- 
channel steamers, each 325ft. long, for the railway com- 
pany’s Fishguard-Rosslare service. Lancashire firms 
have shared in the additional orders placed by the Central 
Electricity Board, the Metropolitan-Vickers Electrical 
Company, Ltd., Trafford Park, Manchester, having secured 
orders for switchgear and transformers, and Ferguson 
Pailin, Ltd., Higher Openshaw, Manchester, for switchgear. 


A Victim of Rationalisation. 


Less welcome to Lancashire engineering circles 
will be the news that the works of Ruston and Hornsby, 
Ltd., at Reddish, Manchester, were closed down per- 
manently last week-end with a view to concentrating the 
firm’s activities at its other works at Lincoln and 
Grantham. The process of changing over has been in 
progress since May of last year, much of the plant and 
equipment at Reddish having been transferred. The 
Reddish works had been in existence for rather more than 
forty years, employment being provided for about 550 
people, some of whom are being absorbed at Lincoln or 
Grantham. 


For and Against Trackless Trams. 


Following upon the Manchester Corporation 
Transport Committee's decision last month not to seek 
for the time being a Parliamentary Bill giving it powers 
to develop the trackless tramcar system, Mr. R. Stuart 
Pilcher, the general manager of the Corporation Transport 
Department, has prepared a report on the subject for sub- 
mission to the Committee. He points out that the advan- 
tages of railless traction are considerably restricted 
where it is necessary to operate in conjunction with 
tramcars, although, he adds, there is no doubt that railless 
traction can be economically and efficiently operated on 
routes on which there is a definite and limited traffic. 
Mr. Pilcher explains that the Transport Committee may 
consider it advisable to obtain general powers to operate 
railless traction, both inside and outside the city, in case 
railless traction be considered advantageous should certain 
tramways be abandoned, and if so, parliamentary powers 
will be sought in the next session. 


Financing Gas Developments. 


The Gas Committee of the Manchester Corpora- 
tion is seeking the authority of the City Council to apply 
for Ministry of Health permission to borrow the sum of 
£220,802 to meet capital expenditure during the four years 
ending March, 1934. 


Non-ferrous Metals. 


Of the improvements reported a week ago in 
the market for non-ferrous metals, only one section—tin— 
has managed to consolidate the position during the past 
week, all the other metals having lost substantial ground. 
Tin, itself, has been subjected to the effects of profit- 
taking by the speculative element, but the metal has 
come through with flying colours, with a net increase 
in market values compared with a week ago of from 10s. 
to 20s. a ton. A moderate amount of buying interest 
has been shown in this section and as, at the moment, 
the statistical position seems to be moving in its favour, 
sellers of tin are not without hope that firmer conditions 
than have lately been experienced will continue to prevail. 
Due allowance being made for seasonal influences, no 
more than a quiet demand is reported in respect of copper, 
and prices have reacted appreciably on balance for the 
week, with standards brands lower at the moment of writ- 
ing by from 20s. to 22s. 6d. per ton, according to position, 
and refined descriptions correspondingly cheaper. Lead 
has sustained the relatively severe loss of from 10s. to 
15s. a ton, and extremely dull trading conditions in this 
section of the market have obtained during the past week 
Partly in sympathy with lead, but partly, also, because 
of the poor call for the metal, spelter is appreciably 
cheaper than it was a week ago. 


Tron and Steel. 


This week's decision of North-East Coast iron- 
masters to reduce pig iron prices by 5s. a ton, although 
aimed primarily at continental makers, has created a 
certain amount of urbation among Midland producers 
operating in this district. Even at the lower rate, Cleve- 
land iron is unlikely to be able to make much headway 
against Midland brands in Lancashire itself, for it is still 
the dearer product, but in certain of the near Yorkshire 
towns covered by Manchester sellers, the position is more 
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competitive, and further cuts by Midland makers are 
not now out of the question. This is the view taken by 
users, and a renewal of hand-to-mouth buying operations 
in this section may be anticipated for the time being. In 
the meantime, quotations for delivery equal to Manchester 
are at 69s. 6d. per ton for Derbyshire and Staffordshire 
No. 3, 68s. for Northamptonshire, about 71s. for Cleveland, 
from 90s. to 91s. for Scottish, and 84s. 6d. for West Coast 
hematite. Little business is offering in the case of bar 
iron, with values maintained at £10 5s. per ton for Lanca- 
shire Crown quality bars and about £8 15s. for seconds. 
Steel-buying operations locally are on a disappointing 
scale, and no greater freedom is looked for until after 
the Association meeting, for consumers have not given 
up hope that concessions will be made. Boiler plates are 
obtainable at from £9 5s. to £9 7s. 6d. per ton for acid 
and basic sorts, with small re-rolled bars weak at about 
£7 2s. 6d. In other varieties of steel no quotable change 
can be reported. 


BARROW-IN-FURNESS. 


Hematite. 


There has been no sign of improvement in the 
hematite pig iron trade up to the present. Makers are still 
landed with big stocks, which, in some cases, in which 
production still continues, are increasing. It is, perhaps, 
too early to anticipate the hoped-for improvement in 
iron, but convincing signs would be very welcome, for 
since last summer trade has continued to fall away until, 
at the present, it is down to a very low ebb. If rumour 
is to be believed, the improvement is to be expected 
shortly, but rumours are of little substance or comfort 
to the producer saddled with big stocks, which are not being 
cleared. It would not be so bad if the steel departments 
could get going, for then the local consumption of iron 
would be substantial and with the present output stocks 
would then get reduced. All round, trade is flat and the 
same remark applies to iron ore, which is in very quiet 
demand, and the output from mines is far below normal. 
The business done in foreign ore is likewise affected. 
The steel market is, at the moment, very dull, but there 
is just a little more hope of the rail mills having some 
orders soon. Such orders would be a boon, for the mills 
at Barrow have not worked for some time, while those 
at Workington have only been on a few weeks. There are 
to fresh shipbuilding contracts to report, but here, again, 
one is inclined to expect developments soon. Engineers 
are moderately busy ; shipping is quiet. 








SHEFFIELD. 
(From our own Correspondent.) 
The Outlook for 1931. 


Tue New Year has opened without any great 
change in the trade situation, and without any improve- 
ment in prospects. The Old Year was a bad one in many 
departments, especially in that relating to open-hearth 
steel. In this department there is some apparent progress, 
as the Templeborough works of the United Steel Com- 
panies has restarted with eight furnaces, an increase of 
two. Whether this additional production is merely 
temporary or likely to be maintained, I am, however, 
unable to say. Generally speaking, the position of crude 
basic and acid open-hearth steel shows no promise of 
improvement. At the Lincolnshire works, production has 
not yet been resumed, and reports as to orders and 
inquiries alike are very unsatisfactory. On the heavy 
manufacturing side in Sheffield, there is a fair amount of 
steel casting and forging work on hand, but it is confined 
to a few firms. The shops devoted to the production of 
railway axles, tires, and springs are very indifferently 
employed, and not much work can be expected in the near 
future, as the home railway companies are finding it neces- 
sary to carry out further economies. It is not considered 
likely, however, that the slackness will grow any worse, 
seeing that surplus rolling stock has reached a very low 
point, and that renewals of wagons and track cannot be 
deferred much longer. In view of the present position of 
shipbuilding, steel makers are not expeeting a great deal 
of work from that source. On the lighter side the outlook 
is better, though hardly good enough to promise full trade 
in any branch. The call for drop stampings, and various 
classes of steel used in automobile construction and 
electrical engineering, is likely to be fairly good. The 
makers of stainless, non-corrodible, and heat-resisting 
steels are looking forward with a considerable amount of 
confidence. In cold-rolled steel and strip the position is 
not good, nor are prospects cheering. Owing to economic 
troubles abroad, there has been a fall in the demand for 
tool and other special steels, but still this branch compares 
favourably with many others in position and outlook. 


Steel Chairman on Essentials. 


There was a good deal of interesting matter, 
relating to the steel trade, in the speech delivered by Mr. 
W. Benton Jones, of Sheffield, at the annual meeting of 
Steel Industries of Great Britain, Ltd., last week. Mr. 
Jones is chairman of that company and also of the United 
Steel Companies, whose capital it holds, as well as being a 
leading figure in the coal trade. He called attention to 
the increased production of steel since 1913 in Great 
Britain and in the world generally, and expressed the 
opinion that this increase would be maintained, though it 
might become less rapid. A higher standard of living, he 
said, requiring the construction of new buildings and the 
replacement of out-of-date buildings, was being main- 
tamed throughout the world, travel and transport were 
increasing, and it required no expert knowledge to foresee 
that these progressive movements would result in a con- 
tinued increase in the use of steel. There was no‘reason 
to be pessimistic about the steel industry ; it was a growing 
industry, and the present world-wide depression in trade, 
however serious it might be, was a passing phase. But, 
he continued, this country must safeguard its home market 
for this industry, in the first place to enable it to earn a 
living, and, in the second place, to make it strong enough 
to co-operate with other neighbouring steel-producing 


A Great Forging Press. 
mgineers, of Sheffield, 


Davy Brothers, Ltd., 
report that there was very little demand for steel works 
machinery in this country last year, but they succeeded 
in obtaining some important foreign contracts. One of 
these was for a 6000-ton forging press for the Witkowitz 
Steel Works in Czechoslovakia. This press was specially 
designed for dealing with a varied class of heavy work. 
It is capable of forging ingots up to 150 tons. Its principal 
parts are of such strength that, at a later date, when the 
ressure is increased, it will be capable of exerting a total 
orce of 7200 tons. The extremely heavy base plate of the 
press is provided with massive extension girders at the 
front and back, enabling hollow forgings up to 10 m. long 
to be produced. In addition, the base plate is arranged 
to permit of vertical upsetting work, and an adjustable 
cylinder with a thrust of 1000 tons is fitted for horizontal 
upsetting operations. The proportions and capacity of 
the press are shown by the fact that the total weight is 
about 1750 tons. There is also in operation at the same 
works a 4500-ton forging press supplied by Davy Brothers, 
which has been working almost continuously night and 
day since its installation twenty-four years ago. When the 
Iron and Steel Institute held its recent meeting in Czecho- 
slovakia, these presses were inspected by the members. 


A New Micrometer Works. 


The manufacture of precision tools is a growing 
industry in Sheffield, where many extremely useful instru- 
ments, which were formerly monopolies of America or 
Germany, are now turned out in increasing quantities. 
One of the latest additions to this branch of manufacture 
is the micrometer, which will measure to the 10,000th of 
an inch. These instruments have been made for the 
past few years by Ambrose, Shardlow and Co., Ltd., and 
now a new department for their production is being 
equipped by Moore and Wright, who already make a very 
wide range of tools. As the nucleus of their department, 
Moore and Wright bought the plant of the Aureole Watch 
Company, of Chaux-de-Fonds, Switzerland. This plant 
has been installed at the company’s Sheffield works, but 
has been improved and largely rebuilt, and now embodies 
the very latest practice. The firm has itself built many 
machines for the work. 


Ewden Waterworks Difficulties. 


Sheffield Corporation is faced with new diffi- 
culties in connection with its great new waterworks scheme 
in the Ewden Valley, a few miles from the city, which was 
described in THz ENGINEER some time ago. The faulty 
nature of the strata has caused leakages from the reser- 
voirs, and although those great works are now reported 
safe for the impounding of water and for use, further 
remedial works of an expensive nature are necessary. 
There was a landslip during the construction of the 
reservoirs, which involved a great deal of additional work, 
and, since the works were officially opened in October, 1929, 
considerable leakages have developed. A report presented 
to the Water Committee of the Corporation this month 
shows that, when the level of water in the Broomhead 
reservoir was raised to a point 20ft. below the overfiow, 
the “‘runs”’ in dry weather amounted to no less than 
2,278,000 gallons per day. Works were put in hand, which 
had the effect by July last of reducing the “runs” to 
1,277,000 gallons per day. In order to obtain further 
reduction, the reservoir was emptied and further cementa- 
tion work done. There is every prospect of this work being 
attended with a large measure of success, but the exact 
measure cannot be ascertained until the reservoir is filled 
again. 


Two Years’ Work and £100,000. 


In April last there was noted a further movement 
of the Waldershelf slip, which had the effect of cracking 
the masonry of certain adjacent works. Although these 
cracks did not show a displacement of more than lin., they 
indicated that the old Waldershelf slip could no longer be 
relied upon as being stable without further remedial works. 
There was also a slight movement of the ground adjacent 
to the south end of the Broomhead embankment. Trial 
trenches have been sunk, and other exploratory work has 
been executed to ascertain the extent and causes of the 
further slip, and to determine the character of the remedial 
works which will be required. The matter has now been 
placed in the hands of consulting engineers, including Mr. 
W. J. E. Binnie, as an independent engineer, who had 
hitherto had no connection with the works. These 
gentlemen have just issued a preliminary report, in which 
they express the opinion that the cementation and other 
works already executed are sufficient to permit water to be 
impounded and use to be made of the reservoirs during 
the execution of certain other remedial work. They are 
prepared, they say, to sign a certificate that the public 
will not be endangered by such impounding. They have 
not yet had time to determine the exact limits of the further 
works which they have in contemplation, but they hope 
to indicate them in another report shortly. While they 
cannot give any reliable estimate at present, they state 
that the works may occupy about two years to complete, 
at a cost probably not exceeding £100,000. The total 
expenditure on the works up to the present has been 
£1,480,424. 


An Order for Cammells. 


An item of interest to Sheffield is the announce- 
ment that Cammell Laird and Co., Ltd., of Birkenhead, 
has received an order from the Great Western Railway 
Company, on behalf of the Fishguard—Rosslare Railways 
and Harbour Company, for the construction of two twin- 
screw oil-burning steamers for the Fish d—Rosslare 
service. The vessels will be 325ft. long, and will have 
accommodation for 1000 passengers. 


Work for the Dyeing Industry. 


Sheffield has before it the prospect of suffering 
severely as the result of the lapsing of the Safeguarding 


stuffs Act. Sheffield does a good deal of trade with the 
dyeing industry, to which it supplies vessels of heat- 
resisting steel, and there was great fear that, if the Act 
came to an end, this trade would be seriously affected. 
One particular Sheffield product for the industry is the 
autoclave, a solid forged heat and pressure-resisting 
vessel with walls some 4in. thick, and it is anticipated 
that the demand for these vessels will now be maintained. 








NORTH OF ENGLAND. 


(From our own Correspondent. ) 


Ironmasters’ Bid for Trade. 


CLEVELAND ironmasters are making a bold bid 
to swell the volume of their pig iron trade. The fixed 
official minimum prices have been reduced this week by 
5s. per ton, and they are now as follow :—No. 1 foundry 
iron, 6ls.; No. 3G.M.B., 58s. 6d.; No. 4 foundry, 57s. 6d.. 
and No. 4 forge, 57s. Thus Cleveland iron, besides being 
now the cheapest made in this country, is at a price level 
capable of competing with the foreign product, both in 
home and foreign markets. Latterly, large quantities of 
foreign ore have been imported, but with cheaper Cleveland 
iron, home users will certainly turn to it because of its 
better quality. Abroad, there is always a strong preference 
for Cleveland iron for the same reason of superior quality, 
when the price at all approximates to that of the foreign 
product. For that reason, it is hoped that, to an appre- 
ciable extent, at any rate, it will be possible to recover 
more of the market for iron in other countries. Although 
production costs are still high and difficult, the price of 
Cleveland iron has been reduced by 14s. per ton within 
the past twelve months. It is interesting to note how prices 
have fluctuated during the past 17 years. In 1913 the 
standard No. 3 quality stood at 60s. In 1914 it dropped 
to 51s. Then began a gradual advance caused by war 
conditions, the figure being 65s. in 1915 and 113s. in 1918. 
In connection with this last figure the controlled price was 
95s., and the difference was made up by a subsidy. At 
the end of 1919 the price was 160s. State control ceased, 
and the price rose during 1920 to the record figure of 225s. 
a ton. Within a further year the price had tumbled to 
100s., and the downward tendency has continued. The 
new prices have no relation to the trade between Cleveland 
producers and Scottish consumers, in connection with 
wihch there are special quotations. 


Cleveland Iron Market. 


Interest has already been re-awakened in the 
Cleveland pig iron market, following upon the reduction 
in prices, and there are grounds for hoping that a big 
expansion of business will result. In the expectation that 
prices would fall nearly all the big consumers have been 
operating on a hand-to-mouth policy, and the carry-over 
of stocks into the New Year has been exceptionally small 
The reduction, moreover, is sufficiently substantial to 
warrant the belief that prices will be stabilised at the 
lower level for some time to come, and there is some 
inducement, therefore, to enter into forward contracts 


Hematite Pig Iron. 


It is difficult to ascertain rates at which East 
Coast hematite pig iron can now be purchased. There 
is an easier feeling in this branch in sympathy with the 
position as regards Cleveland iron, and hematite producers 
are burdened with heavy stocks. The restricted output 
threatens, however, to be inadequate to the needs of the 
near future, so that a strengthening of the statistical 
situation may enable sellers to maintain values. Second- 
hands possess quite large quantities, but hesitate to lighten 
their holdings by naming prices much below those quoted 
by producers. There are sellers of ordinary qualities at 
70s., with No. 1 quality at 70s. 6d. 


Foreign ore is still unsaleable, consumers being 
well stocked and having large deliveries to take under 
running contracts. Blast-furnace coke keeps quite plentiful 
and is not easily sold. Consumers state that they can 
readily cover their needs on the basis of good average 
qualities at 17s. delivered at the works. 


Manufactured Iron and Steel. 


The outlook in the manufactured iron and steel 
trade is distinctly brighter, but a still greater accession of 
orders is needed to place the industry on anything like 
a normal basis. Nevertheless, orders received recently, 
especially for constructional steel, are very encouraging, 
and there is more business passing in one or two other 
branches. This week, Dorman, Long and Co., Ltd., 
Middlesbrough, received the contract for the structural 
steel work for the new Shell-Mex building on the site of 
the old Hotel Cecil, in London, which will involve the 
fabrication of some 6500 tons of steel. The firm has con- 
tracted to complete the erection within 20 weeks from the 
date of starting. Prices are unchanged, but no surprise 
would be occasioned if some concessions were now made 
following upon the reduction in pig iron quotations. 


The Coal Trade. 


Trading conditions in the Northern coal industry 
have become somewhat difficult. There is now no definite 
attempt to enter into new shipment commitments for 
any ¢ of coal, the stoppage in the Welsh coalfields 
causing holders of any January shipment coal to mark 
time. The position is accentuated by reports from the 
Ruhr and Saar districts, and also news of severe weather 
in Poland, which, it is thought, will check rail coal deliveries 
to the shipping ports. Under the influence of these various 
reports, trading is restricted to spot delivery. There is, 
however, no excitement, as stocks in Wales are stated to 
exceed three-quarters of a million tons, and in the German 
coalfields it is said that coal above bank amounts to many 
million tons. Under normal conditions of the market, the 
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for all this month’s shipments, but with labour troubles 
in many districts owners and merchants are holding 
off. Spot shipment commands a few coppers advance, 


and for next week prices are nominal at anything up to a 
shilling advance. Prices quoted, however, are absolutely 
nominal, and just a bare guide to the market. Best 
Northumberland steam coals are 13s. 6d. to 14s. 6d., 
with seconds at 12s. 6d. Household coal has been advanced 
by 2s. per ton. Heavy bookings for gas and coking coal 
are absorbing almost the maximum allowable output 
of these grades. As a precautionary measure holders 
of parcels for the second half of January are asking higher 
figures, and for spot shipment can command a few coppers 
advance. Prices quoted are unsettled and nominal for 
best Durham gas coals at 15s. to 15s. 6d., and coking 
unsereened 13s. 6d. to 14s. 6d. There is already substan- 
tially increased pressure for bunker coal from the North- 
East ports, owing to orders being diverted from South 
Wales, and this has hardened values of ordinary classes, 
which have advanced to 13s. 6d. to 14s., superior qualities 
being 15s. to 16s. Manufacturing cokes remain easy, 
but gas makes are very steady at the old price of 21s. 6d. 


Blastfurnacemen’s Wages Reduced. 


As a result of the quarterly ascertainment issued 
on Wednesday by the Cleveland Ironmasters’ Association, 
the wages of blastfurnacemen employed at North-East 
Coast works have been reduced for the current quarter b; 
3} per cent., which brings them to 44 per cent. above the 
standard. The average net selling price of No. 3 Cleveland 
pig iron, which governs the wages under a sliding scale, is 
certified at 58s. 8- 42d. per ton for the past quarter. 








SCOTLAND. 
(From our own Correspondent.) 
Extended Holidays. 


THE majority of the Scottish steel and iron works 
will remain on holiday until Monday, January 12th. 
Consequently, markets are still more or less of a holiday 
nature. 


1930-31. 


The year 1930 was a poor one in almost every 
respect, expectations of a lean period having been more 
than realised. Business in steel was exceptionally poor in 
all markets. Home demands, especially for shipbuilding 
materials, were most unsatisfactory, but the chief example 
of the decline in trade was the diminution in shipments to 
India and Australia, especially the latter, and to South 
America. In India and South America the political 
situations dominated markets, but in Australia the im- 
position of prohibitive tariffs affected steel joists, channels, 
rivets, bolts, wire, &c., and also galvanised sheets, to 
a very large extent, if not altogether rendering business 
impossible. Malleable iron and re-rolled steel bars never 
at any time reached normal production. Keen continental 
competition was partly responsible. Local consumers were 
not in @ position to take their usual deliveries of tube strips. 
In the case of re-rolled steel bars, cheaper foreign billets 
benefited the trade, but the struggle for orders almost 
discounted the fall in prices. The decline in the pig iron 
trade was more rapid during 1930. Of the ninety-two 
furnaces in existence, twenty-eight were in blast at the 
end of 1928, while at the end of 1930 the number had 
fallen to six, and even at that figure the production was 
more than sufficient and stocks were ample. The total 
production during 1930 did not exceed 470,000 tons, which 
compares with 604,800 tons in 1928. In 1914 the output 
was 1,140,000 tons, and in 1920 902,000 tons, but since 
then the decline has been more rapid. Prospects for this 
year are obscure. There are rumours of orders for sub- 
stantial quantities of steel rails, and some producers will 
benefit from the beginning of work on the new Cunarder, 
but on the whole there seems little reason to anticipate any 
radical change in the general situation for some time. 


Coal. 


The miners in Scotland have made a compara- 
tively good restart in all districts. Foreign orders are 
practically non-existent meantime, but in any case both 
buyers and sellers desire to wait until outputs have 
increased, and also to watch the developments in South 
Wales and the Ruhr. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


The Coal Stoppage. 


Tue bulk of the 140,000 miners in South Wales 
suspended operations on Thursday last week, some of them 
not going in on the night shift of Wednesday. It is esti- 
mated that between 2000 and 3000 men, apart from the 
safety men, have kept at work, these men belonging to the 
Miners’ Industrial Union, although it should be pointed 
out that other workmen put in an appearance at various 
pits in order to carry on, but their number did not justify 
the management in allowing them to go down. The 
colliery at which most miners are engaged is that of the 
Tafft-Merthyr Colliery, Trelewis, where about 1600 men 
have continued operations, with the result that they are 
turning out about 2500 tons of coal per day. It was, of 
course, a great disappointment that a stoppage of work in 
the coalfield materialised at all, but it was a greater dis- 
appointment still that there was no arrangement for a 
truce on Saturday last. The belief was confidently held 
that a way out would be found on that day, when there 
was a meeting of the South Wales Coal Conciliation 
Board at Cardiff. Sir Alfred Faulkner, Permanent 
Secretary to the Mines Department, and Mr. W. L. Cook, 
the Department’s Labour Adviser, had been in Cardiff 
earlier in the week, but not in the capacity of officially 








interveaing in the discussions.* They were not in the Welsh 
city on Saturday when the Coal Board met. The pro- 
ceedings of the latter body began during the morning, 
but early in the afternoon it became known that the miners’ 
representatives had rejected the proposals of the coal- 
owners, with the result that the stoppage of work in the 
coalfield was to continue. Briefly, the breakdown occurred 
on the question of the adjustment of wages to the reduced 
hours of work at the pits and the reference of matters in 
dispute to an independent chairman. The actual final 
offer submitted by the coalowners to the men’s leaders 
was that an agreement should be entered into under which 
a Conciliation Board with an independent chairman should 
be set up, the terms of employment at the collieries to be 
discussed forthwith by the Board without the independent 
chairman, any points on which there was a failure to agree 
to be referred to the independent chairman. The Board was 
to meet forthwith and to conclude its discussions by the 
14th. Any matters unsettled were to be immediately referred 
to the independent chairman, whose decisions should be 
given before the 31st inst., and should be binding. In the 
meantime the workmen’s representatives were to agree 
that the hours of working and terms of payment should 
be the same during January as were in operation during 
December, or in case of any other distribution of hours 
over a week the payment made should be in the proportion 
which the daily hours worked bore to eight. The men’s 
representatives declined these proposals, and decided to 
appeal to the Government. Since then the venue of dis- 
cussions has moved to London. The miners’ leaders have 
put their case before the Minister of Mines and the President 
of the Board of Trade, while the coalowners’ representa- 
tives were invited to London on Tuesday, after which the 
whole position was to be submitted to the Cabinet. What 
the outcome will be causes much speculation in South 
Wales, and the feeling is by no means too confident that 
an early settlement will be arrived at. Meantime the 
South Wales Miners’ Executive has issued an appeal to 
the business community explaining the effect of the coal- 
owners’ demands. It states that these terms will mean 
that about 50,000 men in the coalfield will only receive 
for a full week's work from 31s. 3d. to 37s. 6d. per week. 


Effect on Trade. 


Business has, of course, come practically to a 
standstill, and the exporting fraternity are extremely 
anxious about the position respecting the loss of orders 
and the eventual damage that will be done to the industry. 
Work was continued with the loading of steamers during 
the latter part of last week and has been proceeding this 
week, but on a gradually diminishing scale. On Saturday 
last it was reported that the number of idle tipping appli- 
ances at the various docks was forty-eight, and on Monday 
last it was forty-nine. Shipments last week came to 
379,000 tons, as compared with just over 668,000 tons for 
the corresponding week of last year. They will, of course, 
be reduced for the current week. A few steamers have 
been chartered for * spot *’ loading, but only by the lead- 
ing combines which had stocks of coal standing and in 
certain cases were able to guarantee loading, ** stoppage of 
work at the collieries or no stoppage.” But it was evident 
in the early part of the week that stocks of coal were being 
rapidly exhausted, with the result that it was expected 
that by the end of this week they would be entirely 
exhausted. Some coals which were sent to the docks for 
shipment have since been withdrawn for mland purposes. 
Prices of coals have, of course, advanced, and large 
coals, nuts, beans, and peas have been disposed of in 
small lots at varying figures, until they were standing 
about mid-week at about 25s. to 30s. Shipowners have 
been purchasing supplies for steamers in dock so that they 
can get away if the stoppage is of long duration, and other 
parcels have been bought for the completion of cargoes. 
Small coals were practically off the market, as collieries 
reserved these for the use of their own boilers at the pits. 
Business has already been done for the importation into 
the Bristol Channel of North Country coals, and if at the 
end of this week there are no definite signs of a settlement, 
it will not be surprising if coals from abroad are not 
arranged for delivery at Cardiff. It is a very sad feature 
that business which would in the ordinary way have come 
to South Wales has now been placed for German coals, 
and the main question is what is going to happen regard- 
ing several contracts which are pending. For instance, 
there is the Egyptian State Railways’ contract for 155,000 
metric tons of locomotive coals for which tenders went in 
on December 30th, and hold good for fifteen days; also 
the Portuguese State Railways’ requirements of 100,000 
tons of small coals for delivery over the next three months ; 
while the Madrid, Zaragossa and Alicante Railways of 
Spain have asked for prices for 100,000 tons of large coals 
for delivery over the whole of 1931. Inquiries for coals 
are now being directed to the continental producers, and 
it is understood that whilst they are naturally prepared 
to entertain them they are asking in many cases for the 
condition that purchasers should enter into contracts for 
supplies over a period, which means that business may be 
lost to South Wales for months to come. There are huge 
stocks of coal on the Continent ready for disposal, while, 
in addition, the Americans are ready to ship immediately 
to Europe. 


LATER. 


The Portuguese State Railways are reported to have 
purchased 100,000 tons of small coals, through three 
Cardiff firms for delivery over the next three months. The 
contracts are dependent upon the coal stoppage in this 
district not being of long duration. 


Miners and Dole. 


At a meeting of the Executive Council of South 
Wales Miners’ Federation at Cardiff on Wednesday it 
was reported that the Maesteg Labour Exchange officials 
had disallowed claims by workmen for unemployment 
benefit arising out of the coal stoppage. The Council 
decided to submit a number of test cases, covering various 
grades of workmen, to the Court of Referees. It is under- 
stood that in view of the importance of the issue and the 
large sum involved, whatever the decision of the Court of 
Referees may be, the question will have to be ultimately 
argued before the Umpire in London. 











Tonnage Laid Up. 


A return issued by the Great Western Railway 
Company shows that on the Ist inst. the total tonnage 
laid up at South Wales ports was sixty-seven vessels of 
143,107 net tons register, which compares with forty-three 
vessels of 103,051 tons net register on October Ist last, 
an increase of 35 per cent. The total is, however, less 
than was the case nine months ago, as on April Ist last 
year the number of vessels was eighty-six of 181,426 tons. 


Iron and Steel Trades, &c. 


The announcement that the Great Western 
Railway has placed an order for two twin-screw oil- 
burning steamers for the Fishguard—Rosslare service. 
and that the contract provides for the exclusive supply of 
South Wales steel, has caused satisfaction in this district. 
Another order for Newport works is that obtained by 
Messrs. Braithwaite and Co, from India, for a pressed stee! 
tank having a capacity of approximately 3,250,000 gallons, 
the dimensions being 204ft. by 160ft. by Il6ft. deep, 
divided into two compartments. The material will be 
fabricated at Messrs. Braithwaite’s Neptune Works, 
Newport, and shipped within two months. Operations 
were resumed on Monday at the Old Lodge Tin-plate 
Works, Lianelly, after a fortnight’s suspension, and the 
Gorse Galvanising Works, Lianelly, which have been 
at a standstill for several weeks, were due to restart on 
Tuesday. Arrangements had also been made for the 
Waterloo Tin Works at Machen to resume operations on 
Monday, after being idle since last July, but unfortunately, 
owing to the stoppage of work in the coalfield, their reopen- 
ing has been postponed. 


Current Business. 


The ordinary course of business in coals has been 
completely interrupted by the trouble in the coalfield. 
The market all round is nominal. Prices of any quality 
of large coal is about 25s. to 30s., and. sized coals are 
approximately 23s. to 25s. There is no market in pitwood. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Rosey E. Caxrenter anp Sow ask us to announce that they 
have removed their offices from Palace Chambers, Leicester, to 
28, Highfield-street, Leicester, and that their new telephon 
number is 22650. 


Penney anv Porter (Excrneers), Ltd., of Lincoln, ask us to 
announce that the address of their London office is now 66, Vix 
toria-street, Westminster, 8.W.1; telephone number, Victoria 
0869. Mr. E. W. Broadbridge will be in charge 








CONTRACTS. 


MERRY WEATHER AND Sons, Ltd., of Greenwich, have supplied 
thirty-four “Konus Kemik"’ pattern hand fire extinguishers 
for the reconditioned Sadlers Wells Theatre, which was opened 
on January 6th. 


Tue WestincHouse Brake aNp Saxsy SicNat Company, 
Ltd., has received the following orders :—(a) For the re-signalling 
work at Chesterton Junction, from the London and North- 
Eastern Railway Company ; this installation is for mechanical 
and electrical signalling with hand generator operation of out- 
lying points and signals; and (6) also from the London and 
North-Eastern Railway for the re-signalling work at St. Ives ; 
this installation is for mechanical and electrical signalling with 
low-voltage operation of outlying points and signals. 


Dorman, Lone anv Co., Ltd., of Middlesbrough and London, 
have received the order for the building of the new Carlisle 
Bridge at Londonderry, Ireland. This contract, the tender for 
which amounted to £255,000, is for a steel bridge consisting of 
five spans of 130ft. each and seventeen approach spans, making 
a total length of 1260ft. overall. The same firm has received 
the order for the structural steel work required for the rebuilding 
of what was, originally, the Hotel Cecil, which was recently 
purchased by Shell-Mex, Ltd. The weight of steel will amount 
to some 6500 tons. 


Tue Centrat Exvecrriciry Boarp announces that it has 
laced orders with Siemens Brothers and Co., Ltd., Woolwich, 
be the primary transmission lines, and with the Fuller Electrical 
and Manufacturing Company, Ltd., London, for primary trans- 
formers, both in connection with the East England Electricity 
Scheme, 1930. The total value of the work is approximately 
£270,000. The Board also announces that it has just placed 
orders to the value—including extensions to certain contracts 
already announced—of approximately £2,000,000. The orders 
relate to various schemes adopted by the Board for different 
—_ of the country, as follows :—South-West England and 

uth Wales: over transmission lines, Callender’s Cable 
and Construction Company, Ltd., London ; and W. T. Henley’s 
Telegraph Works Company, Ltd., London; East England 
switchgear, and Mid-East England: general meters, trans- 
formers, Metropolitan-Vickers Electrical Company, Ltd., Man- 
chester ; North-West England: switchgear, General Electric 
Company, Ltd., Birmingham ; and A. Reyrolle and Co., Ltd., 
Hebburn-on-Tyne ; Central England: switchgear, the British 
Thomson-Houston Company, Ltd., Rugby; South-East 
England: overhead transmission lines— crossing— 
Callender’s Cable and Construction Com y, Ltd., London ; 
and switchgear, Ferguson, Pailin, Ltd., Manchester. 











Tue Metonetrt Mepat anp Lecrure.—-The Melchett Medal 
for the year 1930—the first to be awarded by the Institute of 
Fuel—will be presented to Dr. Kurt Rammel, of Dusseldorf, 
by the President—Sir David Milne-Watson—at the Institution 
of Civil Engineers, Great George-street, 5.W.1, on Friday 
evening, January 23rd, 1931, at 6.30. The Melchett Medal 
was instituted by the Founder-President of the Institute, 
Lord Melchett, who offered the Institute a few months ago a 
sum of money sufficient to found the Medal in . perpetuity 
The medal is to be awarded annually to such person, whether 
a member of the Institute of Fuel or otherwise, as in the opinion 
of the Council has done either original research or professional, 
administrative or constructive work of an outstanding character, 
involving the scientific preparation or use of fuel, provided the 
results of such work have been made available within recent date 
for the benefit of the community. The award will be made 
without restriction as to the nationality of the recipient. Follow - 
ing the presentation, Dr. Rammell will give the Melchett Lecture, 
which, it is hoped, will also be an annual event. The subject 
of his lecture will be “ The Calculation of the Thermal Charac- 
teristics of Regenerators.” 
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MiIpLanps— 
(e) Staffs.— 
All-mine (Cold Blast) 
North Staffs. Forge 
- © Foundry .. 
(e) Northampton 
Foundry No. 3 
Forge 


Derbyshire— 
No. 3 Foundry 
Forge 


(3) Lineolnshire— 
No. 3 Foundry 
No. 4 Forge 
Basic 


ag ¥.W. Coast 
N. Lanes, and Cum. 


Hematite Mixed Nos. 


(1) Delivered. 





Current Prices for Metals and Fuels. 


3.6«C6 
311 


Sheets (Gal. Cor. 24B.G.) 11 7 


rail at ovens and f.o.b. for export. 
Ordinary Ship, Bridge, and Tank Plates and Sections, 10/~ if home consumers confine purchases from associated British Steel Makers. 


* Prices of all South Wales coals are 


TRON ORE. 
N.W. Coast— 
(1) Native .. 
(1) Spanish. . 
N.E. Coast— 
Native 4 
Foreign (c.i.f.) 
PIG IRON. 
Home 
£ s. d. 
(2) ScorLanp— 
Hematite. . 317 0. 
No. 1 Foundry 319 0. 
No. 3 Foundry 316 6. 
N.E. Coast— 
Hematite Mixed Nos. 310 0 
No. 1 330 6. 
Cleveland— 
No. 1 3186 
Siliceous Iron ee 
No. 3 G.M.B. .. 218 6. 
No. 4 Foundry S.37..8:. 
No. 4 Forge 217 0. 
Mottled 3166. 
White 216 6 


Home. 
£ s. d. 
ScoTLanp— 
Crown Bars lo 5 0 
Best 
N.E. Coast— 
Iron Rivets ll lo oO. 
Common Bars 1015 0 
Best Bars in a. 8..0. 
Double Best Bars .. 1115 0. 
Treble Best Bars 28s 0. 
Laxcs.— 
Crown Bars .. . o MEEBO. 
Second Quality _— «os OM @. 
Hoops .. .. -- 3 0 @. 
8. Yorrs.— 
Crown Bars 1 6 O. 
Best Bars 11 0 0... 
Hoops 2 00.. 
MIDLANDs— 
Crown Bars .. .. 10 0 Oto ld 
Marked Bars (Staffs.) 1210 O.. 
Nut and Bolt Bars 9 0 Oto 
Gas Tube Strip 10 17 6toll 
STEEL. (d) 
(6) Home. 
£ s. d. 
(5) ScoTLanp— 
Boiler Plates (Marine) 1010 O.. 
» » (Land) 10 0 0O.. 
Ship Plates, jin.andup.. 815 0 .. 
Sections... 8 76. 
Steel Sheets, sin. 815 0. 


(2) Net Makers’ Works. 
All delivered Glasgow Station. 


9 


(Delivered to Station.) 


5 











STEEL (continued). FUELS. 
Home. Export. SCOTLAND. 
17/9 to 22/6 | N.E. Coast— 6a 4 4 a.@ £ s. d.| Lanagxksuras— Export. 
17/- to 20/- Ship Plates 815 0. 715 0/ (£.0.b. Glasgow)—Steam .. 13/6 
Angles .. .. é. Gols @ 776 ss he Ell.. 15/- 
18/- to 21/- Boiler Plates (Marine) 110 0. a as Splint 15/6 to 16/6 
16/- » » (Land) 10 0 0. s Trebles 14/— to 14/6 
Joists es 810 0. 7 6 - Doubles 13/3 to 13,6 
Heavy Rails .. 810 0. - ae x Singles 12/9 to 13 
Fish-plates 122 00. - AYRSHIRE— 
Export. bi nels ss ce oe 105 0. £9 to £9 5s. (f.0.b. Ports)—Steam 13)- 
ees te er + ‘ Jewel 18,- 
£. 8. d. Soft Billets 617 6. me - Trebles 4- 
N.W. Coast— FirEsHIRE— 
bier (f.0.b. Methil or Burnt 
a we > el bs Tile ereped tellietiies Gustto island)—Steam .. 18/6 to 13/6 
Light Rails 815 Oto 9 © 0 Screened aint 16/6 to 17/6 
& : 
Billets 615 Oto 910 0 Teobhes 9 b6/S te Lee 
3:10 0} \MaxcresTer SEES oe _ 
310 6].  B x " Singles 12/6 
ars (Round) ; a a Seecitaieemen 
» (Smell Round) .. 7 2 6. ez (f.0.b. Leith}—Best Steam 13/3 
a Ge Hoops (Baling) © ©. «- 915 0 Secondary Steam .. 13, ‘ 
31 0 » (Soft Steel) Oi Bai ‘lies 815 0 Trebles 14/6 
2 18 6 Plates e* * ** 8 17 6to 9 2 6 _ Doubles eet 12/6 to 12/9 
217 6 ” (Lanes. Boiler) es Se .= @ a Singles 12/6 
217 9| S#eFrIeELp— 
216 6 Siemens Acid Billets 9 10 0 (basis) ENGLAND. 
216 6 Hard Basic .. .. 9 2 Gand9 12 6 (8) N.W. Coasr - 
Intermediate Basic 712 Gand8 2 6 Steams 20/6 
Soft Basic Ss 08. Household 32/6 to 53/6 
Hoops... << oe, @ © Coke ~ 21/- to 23/- 
Soft Wire Rods ven 710 0. NORTHUMBERLAND 
MIpLANDs— Best Steams 13/6 to 13/9 
Small Rolled Bars ao * P'S Car's Ove Second Steams 12/6 
Billets and Sheet Bars.. 5 12 6to 610 0 Steam Syalls 10/— to 10/6 
Galv. Sheets, f.o.b. L’pool 11 5 0. Unservened 12/6 to 13 
(2) Staffordshire Hoops 910 0. Household 27/— to 39/- 
Angles ee “a & Dunnam— 
Joists 810 0.. Best Gas 15/- 
ee eer ey Se Second .. 13/- to 14 
Bridge and Tank Plates.. 817 6.. .. Household 25)~ to 37/- 
Boiler Plates 9 7 6t 910 0 - Foundry Coke ote 26/- to 28/- 
SHEFFIELD— Injand. 
—- —- ~~ Best Hand-picked Branch 25,6 to 27/- 
Derbyshire Best Bright House 20/— to 22/6 
NON-FERROUS METALS. Best House Coul .. .. 20/6 to 21/6 
| SwaANsEA— Sereened House Coal 18/— to 19/- 
Tin-plates, 1.C., 20 by 14 f.o.b.  15/3to 15/6 » Nuts 15/6 to 16/6 - 
Block Tin (cash) 118 10 0 Yorkshire Hards 14/— to 15/6 
- (three months) 119 17 6 Derbyshire Hards 14/— to 15/6 
Copper (cash) . 4512 6 Rough Slacks 7/6to 8/6 
- (three months) 45 11 3 Nutty Slacks .. 6/6to 7/- 
oe Spanish Lead (cash) “76 IER SR 2/6 to 5/- . 
th » (three months) 1468 9 Bilast-furnace Coke (Inland).. 11,;- on rail at ovens 
Spelter (cash) oa — Furnace and Foundry Coke (Export), f.o.b. 15/6 to 16, 
(three months) . . 1317 6 
Rupert. | .. »scussesa— (9) SOUTH WALES. 
£ s. d. Copper, Best Selected Ingots 4810 0 CaRDIFF— * No reliable prices can be quoted 
» Electrolytic : 49915 0 Steam Coals : 
7? 2 Strong Sheets .. 77 00 Best Smokeless Large 
» ‘Tubes (Basis Price), Ib. . . 0 ol; Second Smokeless Largv 
BrassTubes (Basis Price), Ih. 0 010 Best Dry Large. 
» Condenser, Ib. .. .. 0 1 0} Ordinary Dry Large 
Lead English .. 15 17 6 Best Black Vein Large 
a » Foreign .. i410 0 West.rn Valley Large -. - 
Spelter 140 0 Best Eastern Valley Large .. 
. Ordinary Eastern Valley Lary: 
Aluminium (per ton—raw ingot) £95 Best Steam Smalls ; 
ats Ordinary Smalls 
r Washed Nuts . a. 
_ FERRO ALLOYS. No. 3 meeting oe 
Tungsten Metal Powder 2/6 per Ib. No. 2 ua Large 
Ferro Tungsten 2/3 per Ib. on a Through 
Per Ton. Per Unit. Pe ae Smalls .. 
a Ferro Chrome, 4 p.c. to 6 p.c. carbon.. £23 5 6 7/- Foundry Coke (Export) 
2 » Gpe.toSpe. .. .. £2210 0 7/- Vessene Cabo (Export) 
8 p.c. to 10 p.c. . - £222 0 0 7/- Patent Fuel : - 
6 Specially Refined .. .. Pitwood (ex ship) .. . 25/~ to 25/6 
_ Max. 2 p.c. carbon - £33 0 0 10/- SwansEa— * No reliable prices can be Phen 
0 le ; p-c. carbon . .. £38 0 0 13/- Anthracite Coals : 
0 a » 0-70p.c. easben me 6 © 14/- Best Big Vein Large . : a 
a » carbon free 11d. per lb. ea lea ag 7 : 
Metallic Chromium . 2/7 per Ib. Red Vein x 
Ferro Manganese (per ant. . £11 15 0 for home Machine-made Cobble a 
ie .. £11 5& 0 for export Nuts 
(7) Export. pa Silicon, 45 p.c. to 50 p.c. . £11 10 0 scale 5/— per Beans 
£ s. d. unit Peas vs Se 
» 7p. - £18 0 O scale 7/— per Breaker Duff .. 
10 10 0 unit Rubbly Culm 
10 0 0° Vanadium 12/9 per lb. Steam Coals : 
715 0 Molybdenum ; ° 4/2 per Ib. Large .. . 
F Pug » Titanium (carbon free) - 10d. per lb. Seconds .. 
8 15 0 Nickel (per ton) dev . £170 to £175 Smalls .. 
11 & ©O Ferro Cobalt .. 9/6 per lb. Cargo Through _ 


(3) f.0.b. Makers’ Works, approximate. 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 


(c) Delivered Birmingh«m. 


(9) Per ton f.o.b. 


(7) Export Prices—f.o.b. Glasgow. 


(4) Delivered Sheffield. 


(a) Delivered Glasgow. (6) Delivered Sheffield. 


inal at 
» a8 








ing stocks are almost exhausted. 








(5) Glasgow, Lanarkshire, and Ayrshire. (6) Home Prices— 


(d) Rebate : Joists (minimum), 12/6 ; 
Delivered Black Country Stations. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


A Changed Outlook. 


ALL through the past year the iron, steel and 
engineering trades were slowing down in a way that 
threatened to draw this country into the world crisis. 
Having been, so far, in a privileged position, with plenty 
of work and no, unemployment, it was hoped that the 
danger would be avoided. It is now seen that the danger 
is imminent. Everything has been done to meet it by 
cartels and comptoirs, limitation of output and minimum 
selling prices, but these efforts have generally failed, 
and the year has begun with a particularly unsatisfactory 
industrial outlook. The Steel Cartel is being kept alive 
for another three months in the hope that arrangements 
will be made to conciliate the interests of the five countries 
concerned, alike as regards quotas and minimum selling 
prices, and the dissolution of the Office des Statistiques 
de Produits Métallurgiques has necessarily terminated 
the agreements between France, Germany and Luxemburg 
for limiting the imports of pig iron into the respective 
countries. Attempts are being made to prevent a collapse 
of the pig iron market by informal arrangements, such as 
the undertaking of the Saar pig iron producers to send 
their metal to other markets than France and Germany. 
These international agreements suffer so much from a 
clashing of interests that the French are beginning to 
lose confidence in the efficacy of such collaboration. The 
chances of doing anything have become remote now that 
most of the producing countries are working out their own 
problems in a way entirely opposed to the international 
principle. Everywhere on the Continent, outside France, 
there is the same attempt to reduce wages and bring down 
selling prices, and the year has begun with further cuts, 
notably in the Saar, where wages in the metallurgical 
trades are being reduced 12 per cent. This step is causing 
trouble, which, however, it is hoped, will be settled by a 
compromise. In the colliery industry all over the Continent 
lower wages are almost general. In the Ruhr close upon 
300,000 men have received notices of an 8 per cent. reduc- 
tion in wages. In Belgium and elsewhere, there is the same 
attempt to meet the new situation with lower wages 
and lower living costs. The men resist, but give way to 
arbitration. The inevitable result of this movement will 
be a diminution of costs, until such time as they shall 
have reached the level imposed by the new conditions of 
supply and demand. The French do not yet see how they 
can follow their competitors in this policy of price reduc- 
tion. The outlook for this country has changed, and it is 
not encouraging. 


Public Works. 


At a time when there is a small, though con- 
tinuous, increase in unemployment, and the hours of work 
are being reduced nearly everywhere, the delay in carrying 
out the national programme of public works is having 
a serious effect upon trade. The change of Government 
is partly responsible for this state of things. It is doubtful 
whether it would have been possible in any case to provide 
the money which Parliament was disposed to vote for 
the purpose, as it is clear that the situation is less satisfac- 
tory for the expenditure of public money now than it 
was when the programme was first discussed. If it were 
possible to carry the scheme through at once it would 
bring relief to the mechanical engineering trades, which 
are beginning to feel the effects of the trade depression 
and the lack of private enterprise. Manufacturers still 
hope that the programme will be resumed shortly. Mean- 
while, work is very irregular, and while some engineering 
shops are well employed others are in receipt of very 
few new orders. “French manufacturers are reconciled 
to the temporary loss of foreign trade, except the carrying 
out of important works in Poland, Yugoslavia and other 
countries, with the aid of French capital, and they are 
looking more particularly to the home and colonial 
markets, which are capable of providing a considerable 
amount of work. In West Africa a good deal is being done 
in harbour works and railway construction, and at home 
the chief thing that arrests activity is the dilatoriness of 
the State in providing the necessary financial aid. 

Railway Electrification. 

A communication by Monsieur Japiot, chief 
engineer of the P.L.M. Railway Company, to the Société 
des Ingénieurs Civils, upon the electrification of the line 
between Chambéry and Modane, explained how the com- 
pany had been induced to adopt a policy entirely different 
from, that of the Orleans and Midi railways. The P.L.M. 
Company does not intend, for the moment, to carry out 
a scheme of electrification involving the expenditure of 
a very large capital. It is only electrifying those lines 
that are necessary, such as those along the Riviera and the 
difficult line between Culoz and Modane. The work, 
too, is being executed with the company’s normal resources. 
All the energy will be supplied by private companies. 
On the section now working between Culoz and Modane 
there are two features that differentiate it from the other 
French electrified systems; that is to say, the supply 
of D.C. for traction at 1500 volts and the use of a live 
rail. 


Iron and Steel Production. 


The statistics of production during November 
last, issued by the Comité des Forges, show a notable 
decline. There were 138 furnaces in blast, or 18 less than 
in November, 1929, and the production of pig iron was 
782,000 tons, as against 845,000 tons in the same period 
of the previous year. The production of raw steel in 
November last was 706,000 tons, as compared with 789,000 
tons in the corresponding month of 1929. The average 
monthly output in the latter year was 808,000 tons. There 
was @ decline in the production of nearly all descriptions 
of rolled iron and steel. Rails totalled 44,000 tons, as 


against 52,000 tons; joists, 60,000 tons, as compared 
with 72,000 tons ; merchant bars, 169,000 tons, as against 
187,000 tons. 














British Patent Specifications. 


When an é tion is ted from abroad the name and 
address of the communicator are pri: in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 

Branch, 25, Southampton-buildings, Chancery-lane, 

at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abri , te the of the acceptance of the 
complete Specification. 





STEAM GENERATORS. 


339,575. March 19th, 1930. 
A Mernop or Dr.- N°339,575 
SUPERHEATING STEAM, 


The Superheater Com- 
panu, Lid., Bush House, 
Aldwych, London, W.C.2 


In some steam - raising 
installations it is desirable 
that part of the steam 


generated and highly super 

heated should be de-super 

heated for auxiliary pur 
poses, such as the supply 
of obsolescent machinery or 
process work. The appara 
tus concerned in this speci 
fication is intended for such 
yurposes. The highly super- 
Reated steam is supplied at 
A, passes through the coil 
B and the calorifier ‘ 

Water is fed into the 
ealorifier through the valv« 
D, which is controlled by a 
thermostat in the outlet 
pipe at E. Steam raised in 
the calorifier passes, by the 
pipe F, to the = vesse] 
and is there superheated by 
the incoming steam. This 








steam is conveyed to th: 7 E 
common outlet by the pipe H 
G.—December 11th, 1930 
INTERNAL COMBUSTION ENGINES. 
339,568. March Ist, 1930.—Cootrsc Pistons sy Liguip 


Cracutation, Société Nouvelle des Usines de la Chaléassiére, 
63, rue Béetie, Paris, France. 

In this specification it is pointed out that when the pistons 
of internal combustion engines are cooled by means of water 
introduced by telescopic pipes, trouble may be caused by the 
periodic change in the capacity of those pipes as the pistons rise 
and fall. The invention is. apparently, only concerned with 
those engines in which the adjacent cylinders have cranks set 
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at an angle of 180 deg. Then the water supply, going by way 
of the large pipe A, will be more or less quiescent, as one set of 
telescopic tubes will be rising while the other set is descending. 
On the outlet side it is desirable that the cooling water from each 
cylinder should be distinct, so that it may be kept under observa- 
tion. Here, to avoid pulsations, the two outlets are connected 
together by the pipes is B, but the actual streams of water are 
separated by the freely moving piston C, while the several dis- 
charges go away by the pipes D and E.—December 11th, 1930. 


DYNAMOS AND MOTORS. 


338,720. November llth, 1929.—Reevutatrmsc Potes ror 

Dynamo Execrric Macuines, “ Elin "’ Aktiengesellschaft 

far elektrische Industrie, of Volksgartenstrasse, 1-5, 
Wien 1., Austria. 

This invention provides a regulating pole in which the magnetic 
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resistance is altered by the adjustment of a magnetic insert 
in such @ manner that the alteration in the voltage, ampé: ° 
or output of the machine is approximately proportional to 

extent of the displacement of the magnetic insert. The thickness 


C.. 











A of the pole is graduated 
external surface presente in 
is greatest at the base 
idly, and at the ition 
. The rim C is thick 


F 


ic insert E is in its working part a purely cylindrical 
piston, which is capable of being screwed out on a spindle F 
of magnetic or non-magnetic material. When the magnetic 
insert is situated as far as ible towards the left, the magnetic 
flux flows from the yoke D h the rim C, and the entire 
magnetic insert E to the base plate G of the pole, and the 
magnetic resistance is at a minimum. When the magnetic 
insert is screwed out to a slight extent, the direct iron contact 
between the magnetic insert E and the base plate G is interrupted 
and an air-gap interposed at this point, while a by-pass remains 
on the cylindrical surface between the magnetic insert and the 
cup, which, at first, does not offer any too great & magnetic 
resistance on account of the large cross section at the base of 
the cup. As the magnetic insert is further screwed out an 
increasingly smaller cross-sectional area of the cup is presented 
to the magnetic flux. Each millimetre of displ t of the 
under surface of the piston from the base plate to the position 
of smallest cross section B produces an approximately equal 
effect.— November 27th, 1930. 





SWITCHGEAR. 


318,645. September 7th, 1929.—E.ecraic Switches with 
Compressep Gas Arc ExtinovuisHine Means, International 
General Electric Company Incorporated, of 120, Broadway, 
New York, United States of America. 

In the case of electric switches with extinguishing arrange 
ment by compressed gas, the amount of the power which can 
be switched off is determined more by the duration of the ar 
than in the case of switches of other kinds, and the object of 
this invention is to provide a switch by means of which the 
separation of the contacts takes place at a quite definite point 
of the current curve. ich is suitably selected is the 


A point w 
of the current leona zero, or, better still, a point 
The 


shortly before that position. movable contact A is in 
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engagement with the fixed contact B, which can be moved 
between the plates C and D. By means of the contact A contact 
B is pressed upwards against the springs E. In the lead to the 
contact B is a coil F with an iron core G. In front of this core 
is an armature I, which is secured on a spring H held firmly 
at one end so that it can oscillate synchronously with the magnet- 
ising current. If the spring swings to the left, its free end engages 
in the toothed rack ar mt J, and thereby arrests move- 
ment of ‘the contact B. veral magnets G may be arranged 
on the periphery of the contacts B, and the toothed arrangement 
may be step or be made to form a helix or screw-like thread. 
By such arrangement with the swinging back of the springs H, 
one of the spring ends will ey and engage in a space between 
the teeth.— November 27th, 1930. 


ELECTRICAL APPLIANCES. 


318,110. A t 27th, 1929.—Cuoxe-coms, International 
Ge ric Company Incorporated, of 120, Broadway, 
New York, United States of America. 

This invention relates to choke coils of the type which are 
so constructed that the inductance of a given length of the 
coil is less towards the ends of the coil than in the neighbour- 
hood of its centre. The complete coil is made up in the known 

manner of @ number of individual disc coils, but the coils A, 

lying towards the end of the complete coil, have a smaller number 
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of turns per unit length than the coils B in the neighbourhood 
of the centre. The internal and external diameters of the several 

rtions of the complete coil decrease and increase respectively 
rom each end of the coil towards the centre, the mean diameters 
of the several portions all being equal. The graduation is such 
that that portion of the line C which encloses the coils having 
the greater number of turns per unit length is of approximately 
circular form, so that for this portion of the coil the con- 
ditions for maximum inductance are obtained.—November 27th, 
1930. 


338,831. March llth, 1930.—Mezrcury Varour Recrirrers, 
—" eee Brown, Boveri & Cie., Baden, Switzer- 


This invention relates to large mercury vapour rectifiers 
having an annular cathode and anodes arranged in a circle 
concentric therewith and a central cooling body. A is the double- 
walled, water-cooled rectifier casing, with the vapour dome B 
and the anodes C, which may be provided with are guiding 
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sleeves D. E is the annular cathode which is insulated from the 
casing. The part G of the bottom of the cathode vessel is recessed 
into the interior of the rectifier casing. On this part of the 
bottom the cooling body F is enemntou and extends almost up 
to the plane of the i The ng is hollow and com- 
municates with the outer air. The wall of the hollow cooling 
body is generally star-shaped, so that cooling pockets for the 
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mercury vapour are formed, into which the vapour can readily 
enter in its natural flow. The condensed mercury can flow 
back without the provision of any auxiliary means over the 
bottom plate to the cathode, without the condensate comin 
in contact with the arc. The cooling body may be insulatec 
from the cathode vessel, as illustrated, or it may be conductively 
connected therewith.—November 27th, 1930. 


TRANSMISSION OF POWER. 

339,425. October 23rd, 1929.—Sueatus ror ELEctTRIc CABLES 
AND OTHER TuBULAR Bopres, Charles James Beaver, 
of Bell-place, Stamford-road, Bowdon, Cheshire, and W. 
T. Glover and Co., Ltd., of Trafford Park, Manchester. 

Chis invention relates to tubular members, such, for instance, 
as lead pipes or the sheaths of electric cables made of lead or 
lead alloys, which are reinforced to enable them to withstand 
internal pressure by the use of strips or wires, for instance, 
of steel or bronze, laid in open spiral of relatively long pitch, 
or braided directly on the outer surface of the tubular members. 
It has been found that the usual constructions of such reinforced 
members are not completely satisfactory in providing for dealing 
with substantial internal pressures, since, when the pressure is 
applied, relative longitudinal movement between the tube and 
the reinforcement takes place so that the reinforcement does 
not support the load to the extent intended. According to 
the invention a tube A of lead or of lead alloy has upon its 
outer surface groups of wires B laid in open spirals in a clock- 
wise direction when viewed in the direction of the arrow X and 





groups of simular wires C laid in open spirals in an anti-clockwise 
direction when viewed in the same direction, the groups of wires 
B and C being interlaced to form braid. The braid so formed is 
anchored to the tube by spot welding or soldering at uniformly 
spaced crossing places, so that each group of wires is anchored 
at regular intervals throughout its length. Each spot of solder 
metal D is of sufficient size to enclose the two groups of wires 
at the crossing place and to form an attachment between it and 
the tube sufficiently strong to resist an appreciable shear. 
The invention is not, however, limited to the particular method 
of reinforcement described in conjunction with the accompanying 
drawing, and various methods of laying and attaching the rein- 
forcing members may be adopted. © reinforcement may con- 
sist of strip or wire of hard drawn copper, or of bronze or steel, 
or, in fact, of any metal or alloy which a considerably greater 
tensile strength than that of the material of which the tubular 
member is composed, and which can be attached to the tubular 
member by spot welding, autogenous welding, or soldering.— 
December 11th, 1930. 


WELDING. 


December 12th, 1929.—-Wztpzp Burtt Joints, J. 
Collinson, Leighton House, Barker’s-lane, Ashton-on- 
Mersey, near Manchester; and Associated Electrical 
Industries, Ltd., Bush House, Aldwych, Westminster. 

It is well known, say the inventors, that the strength of a 
welded butt joint is less than that of the plates which are joined, 
and for increasing the strength of such joints it has been 
proposed, among other methods, to reinforce the joint by cover 
plates or straps welded to the plates on either side of the joint 
around their edges. There are, however, objections to this con- 
struction, as the cover plate hides the joint and prevents inspec- 
tion of the welded part from either or both sides of the joint, as 
the case may be, and if the cover plate is replaced by short trans- 
verse cover straps 5} at distances apart from each other, 
portions of the weld are still not open to inspection. According 


338,030 


to the invention, in order to avoid this difficulty the cover plate 
is divided in line with the weld into two parts, which are resi 

tively welded at their edges to the plates to be joined, thus effec- 
tively thickening these plates at the place of welding. The 
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plates and the two portions of the cover plate are then butt 
welded by a single weld which embraces the thickness both of 
the original plate and the cover plate, but has the advantage of 
being capable of inspection from each side.—November 13th, 
1930. 
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Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 

TO-DAY. 


Junior Iiystirutrion or Enoineers.—39, Victoria-street, 


S.W. 1. “Monel Metal: Some Notes on its Production and 
Industrial Application,” by Mr. J. Doonan. 7.30 p.m. 
Keicutey AssocraTION or ENoiNeERS.—At the. Queen's 


Hotel, Keighley. “*The Application of Electro-deposited Metals 
to Engineering,” by Mr. C. H. Faris. 7.30 p.m. 

Ratutway CLus.—The Royal Scottish Corporation, Fetter- 
lane, London, E.C. 4. “* Railway Reform,’ by Lord Monkswell 
7.30 p.m. 


SATURDAY, JANUARY 10ru. 


Lystrrote or Brrrise Founprymen: LancasHirne Brancu. 
—At the Grand Hotel, Manchester. Annual dinner. 


Royat Instrrvtion or Great Barrram.—2l, 
street, London, W. 1. Christmas lectures: “‘ The Electric Spark : 
No. VI., Large Sparks,” by Professor A. M. Tyndall. 3 p.m. 


MONDAY, JANUARY 12rx. 


ILLUMINATING ENGINEERING Socitety.—By invitation of the 
British Commercial Gas Association, in the Board Room at 28, 
Grosvenor-gardens, Victoria, 8.W. 1. ‘‘ Recent Developments in 
Gas Lighting,” by Mr. E.L. Oughton. 7 p.m. 


Instirute oF Merats: Scorrisn Locat Secrion.—In the 
Rooms of the Institution of Engineers and Shipbuilders in Scot- 
land, 39, Elmbank-crescent, Glasgow. ‘“ Chromium Plating.” 
by Mr. J. G. Roberts. 7.30 p.m. 


InstTITUTION OF AUTOMOBILE ENGINEERS.—Queen's Hotel, 
Birmingham. “‘ Automobile Plant Depreciation and Replace- 
ment Problems,” by Mr. F. G. Woollard. 7 p.m. 


InetTiITUTION oF ExecrricaL ENcingers: Nortu-Eastern 
CentTre.—At Armstrong College, Newcastle-upon-Tyne. “‘ The 
Distribution of Energy Liberated in an Oil Circuit Breaker ; 
with a Contribution to the Study of the Are Temperature,”’ by 
Mr. C. E. R. Bruce. 7 p.m. 


13TH. 


Owing to illness, 
The 


” 
as 


TUESDAY, JANUARY 

InstTitTUTE oF Fuse..—Evening meeting. 
Dr. Thau will be unable to present his promised paper, “ 
Continuous Production of Water Gas from Powdered Fuels, 
arranged. The meeting has therefore been postponed until 
Dr. Thau has sufficiently recovered to be able to undertake the 
journey from Germany to London. 

Institute or Marine Enorneers.—The Minories, London, 
E.C. 3. “* The Electrical Equipment of a Modern Ship,”’ by Mr. 
J.E. Allan. 6 p.m. 

InstrruTe or Metats: Nortu-East Coast Loca Section. 
—In the Electrical a a Lecture Theatre, Armstrong 
College, Newcastle-on-Tyne. The A plications of High- 
nickel, Nickel-copper Alloys and Pure Nickel in Industry,” 
illustrated by a cinematograph film, by Mr. N. C. Marples. 
7.30 p.m. 

InsTITUTION or AUTOMOBILE ENGINEERS.—King’s Head 
Hotel, Coventry. “‘ Automobile Plant Depreciation and Replace- 
ment Problems,” by Mr. F. G. Woollard. 7.30 p.m. 

InstrTcTIoN oF Crvi. Ewnorneers.—Great George-street, 
Westminster, 5.W.1. Discussion, “ Experiments on Syphon 
Spillways,” by Professor Arnold Hartley Gibson, Mr. Thomas 

ulme Aspey, and Mr. Fred Tattersall. 6 p.m. 

InstrTuTION oF ELectricaL ENciIngerers: NortH MipLanp 
CrentTre.—At the Hotel Metropole, Leeds. “‘ Surge Investiga- 
tions on Overhead Line and Cable Systems,” by Messrs. 8. W 
Melsom, A. N. Arman and W. Bibby. 7 p.m. 

InstrTuTiIon oF ELectrricaL ENcingers: Scorrisn Centre. 
—At the Engineers’ Rooms, Rankine Hall, 39, Elmbank- 
crescent, Glasgow, C.2. Mr. 8. G. Brown’s lecture on “ Loud 

rs since their Conception, with Gramophone Pick-ups 
and Wireless Recording Apparatus * (with demonstrations) will 
be delivered by Major C. A, Russell Stower. 7.30 p.m. 

Instrrvution or EtectrricaL Enqingeers: South MIpLanp 
Centre, Stupents’ Secrion.—In the Birmingham University, 
Edmund-street, Birmingham. “‘ Some Notes on Recent Develop- 
ments in the Electricity Supply Industry,”” by Mr. G. Rogers. 
7 p.m. 

SHEFFIELD METALLURGICAL ASsOcIATION.—198, West-street, 
Sheffield. ‘“ Salving Battleships at Scapa Flow,"’ by Mr. E. F. 
Cox. 7.30 p.m. 


WEDNESDAY, JANUARY l4ru. 

INSTITUTION OF CHEMICAL ENGINEERS.—This meeting has 
been a sais owing to the illness of Mr. C. Featherstone 
Hammond. 

InstTiITUTION or Civil ENorveEers.—Great George-street, 
8.W.1. Students’ meeting. “The Aerial Cableways at Nag 
Hammadi Barrage, Upper Egypt,” by Mr. I. W. G. Freeman. 








6 p.m. 


6.30 p.m, | 
Albemarle- | 





Instircution or Crvm. ENGINEERS: MANCHESTER AN» 
District AssocraTIon.—Visit to the Mersey Tunnel. On reach 
ing Liverpool, proceed down Church-street, Lord-street an: 
James-street, towards the landing s , to meet at 2.30 p.n 

rompt at the main offices of Edmund Nuttall, Sons and (. 
Bea 4 Island. 


THURSDAY, JANUARY Lorn. 


| Instrrurion or Mintne Enoinerers.—At the Rooms of th: 
} Geological Society, Burlington House, Piccadilly, London, W. | 
| Annual general meeting. The following papers will be sub 
mitted for discussion :—‘‘ The Use of Dummy Primers in Sho: 
| Firing,” by Mr. R. G. Richardson ; “ Some Methods Practise: 
| in the Mining of Coal, and in the Transport of Coal from th: 
| Face to the Main Mechanical Haulage,” by Mr. F. Colin Swallow 
| “* Silicosis and Coal Mining,” by Professor J. 8. Haldane, F.R.S 
| “ The Leakage through Brattice and the Combustibility of thi. 
| Material,” by Mr. J. Ivon Graham ; “‘ Geothermic Measurement 
Near Surface,’ by Mr. A. G. R. Whitehouse ; “ Powdered Fue! 
with Special Reference to Lancashire Boilers,’ by Mr. H. J 
Hill. 11 a.m. 

Norrs-East Coast InstrrutTion oF ENGINEERS AND Suir 
BUILDERS.—In the Cleveland Scientific and Technical Institu 
tion, Middlesbrough. Tees-side Branch. ‘ Some Observation 
on Steel Founding,” by Mr. Louis Ripley. 7.30 p.m. 


Optica Socirety.—-The ordinary meeting of the Optica 
Society for January 15th has been postponed. 


FRIDAY, JANUARY lé6rx. 


InstTrruTION OF MecHaNicaL ENGINRERS.—Storey’s-gate, St 
James's Park, London. Informal meeting. Discussion 
“* Steam versus Oil Engine in the Mercantile Marine,” introduced 
by Major William Gregson. 7 p.m. 

InstiTuTION OF Locomotive ENGINEERS: MANCHESTE! 
Centre.—In the Building of the Manchester Literary an: 
Philosophical Society, 36, George-street, Manchester. *‘* Loco 
motive Suspension and its Influence on Derailments,"’ by Mr. T 

Sanders. 7 p.m. 


Junior InstrruTion or Enoinerers.—39, Victoria-street., 
8.W.1. Informal meeting. Lecture, “Some Problems Sur 
rounding the Reorganisation of an Engineering Works,”’ by Mr 
K. W. Witlans. 7.30 p.m. 

Nationa CONFERENCE ON INDUSTRIAL 
Hotel Metropole, London, W.C. 2. 

Nortu-East Coast Instrrution or ENGINEERS aND Suir 
| BUTLpERS.—In the Lecture Theatre of the Mining Institute 
Newcastle-on-Tyne. ‘‘Some Factors Influencing the Sizes of 
Cravk Shafts for Doub!le-acting Diesel Engines,"’ by Mr. 8. F 
Dorey. 6 p.m. 


SATURDAY, JANUARY 


Hutt Association oF Enorixeers.—In the Municipal Tech 
nical College, Hull Air Compressors,’ by Mr. R. L. Quertier 
7.15 p.m. 


MECHANISATION. 








7TH 


WEDNESDAY, JANUARY 2isrt. 


| Lonpon ScHoot or Economics anp Pourricat Science 
Houghton-street, Aldwych, W.C.2. “ Muscular Work anc 
Fatigue,” by Dr. G. P. Crowden. 6 p.m. 
THURSDAY, JANUARY 22nv 


Society.—-At the Royal Society of 
W.C. 2 “Deck Flying,” by 
6.30 p.m 


Roya AERONAUTICAL 
Arts, John-street, Adelphi, 
Squadron Leader W. R. D. Acland. 


FRIDAY, JANUARY 23rp. 


| Dreset Encrne Users Association.—-307, Abbey House, 
Westminster, 8.W. 1. Report of the Committee of the Associa 
tion on Heavy Oil Engine Working Costs, 1928-29. 3 p.m. 


InstiTuTe oF Fur..—At the Institution of Civil Engineers 
Great George-street, Westminster, 8.W. The Melchett Meda! 
for 1930 will be presented to Dr. Kurt Rammel, who will deliver 
the Melchett Lecture, his subject being “* The Calculation of th« 
Thermal Characteristics of Regenerators."’ 6.30 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, St 
James's Park, 8.W.1. “ High-pressure Locomotives,” by Mr 
H. N. Gresley. 6 p.m. 


Junior IwstirruTion or Enoingers.—39, Victoria-street, 
S.W.1. Informal meeting. Lecture, “The Pro and 
Development of Steam Generators,” by Mr. E. W. Thompson. 


(Illustrated by slides and a film). 7.30 p.m. 


MONDAY, JANUARY 26rs. 

InsTrITUTION OF MECHANICAL ENGINEERS.—Storey's-gate, St 
James's Park, 8S.W.1. Graduates’ Section. “‘ Windmills and 
Millwrighting,” by Mr. R. Wailes. 6.45 p.m. 

Rovat Society or Arrs.—John-street, Adelphi, London, 
W.C. 2. Cantor Lecture: “Some Modern Developments in 
Microscopy,” by Dr. L. C. Martin. 8 p.m. 


TUESDAY, JANUARY 27rx. 


SHEFFIELD METALLURGICAL AssocIATION.—198, West-street, 
Sheffield. ‘* The Selection of Suitable Steels for Gears,” covering 
the various requirements of steels for gear manufacture, the 
most suitable compositions of steel for case hardening, and the 
effect of compositions and structure on the subsequent treat- 
ment, and the results in service, by Mr. Francis W. Rowe 
7.30 p.m. 


WEDNESDAY, JANUARY 28ru. 


Association or Ex-Sremens’ Men.—At Gatti'’s Restaurant, 
King William-street, Strand, W.C.2. Smoking concert. 

Lowpow Scoot or Economics anp PowriticaL Scrence.- 
Houghton-street, Aldwych, W.C.2. “Muscular Work and 
Fatigue,” by Dr. G. P. Crowden. 6 p.m. 

Royat Society or Arts.—John-street, Adelphi, London 
W.C.2. “The Restoration of St. George's l, Windsor 
Castle,” by The Very Rev. Albert Baillie, Dean of Windsor. 
8.30 p.m. 


THURSDAY, JANUARY 29rx. 


RoyaL AgRonavuTicaL Socrety.—At the Royal Society of 
Arts, John-street, Adelphi, W.C.2. “‘ Development and Con- 
struction of Sailplanes and Gliders,” by Herr A. Lippisch 


6.30 p.m. 

FRIDAY, JANUARY 30ra. 
ELEecTRoPLATERS’ AND Deposirors’ TecuwicaL Society. 
At Lyons’ Corner House, Angel, Islington, N. 1. Annual dinner 

and dance. 


Junior Institution or Enoineers.—At 39, Victoria-street, 
8.W.1. Informal meeting. Lecture, “Modern Methods of 
Production of Small Machined Work,” by Mr. Wilfrid Fish. 
7.30 p.m. 


WEDNESDAY, FEBRUARY 4ru. 

Lonpon ScHOOL or Economics anp Po.LiTicaL Scrence.— 
Houghton-street, Aldwych, W.C.2. ‘Muscular Work and 
Fatigue,”’ by Dr. G. P. Crowden. 6 p.m. 

Royat Socrery or Ants.—John-street, Adelphi, London, 
W.C.2. “The Effect of Standardisation on Engineering Pro- 
gress,"’ by Mr. C. le Maistre. 8 p.m. 














